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[Name of Document] SPECIFICATION 

[Title of the Invention] METHOD OF DETECTING GENE POLYMORPHISM 
[Scope of Claims] 

1. A method for detecting a genetic polymorphism(s), comprising creating 
5 oligonucleotide probes and/or oligonucleotide primers so that the probes and/or primers 

contain a polymorphic site(s) present in a gene encoding a drug metabolizing enzyme or so 
that the polymorphic site(s) is/are contained in the amplified fragment when at least one of 
said gene encoding the drug metabolizing enzyme is amplified; and detecting at least one 
genetic polymorphism in a gene of a subject encoding the drug metabolizing enzyme using 
1 0 the resultant oligonucleotide probes and/or oligonucleotide primers. 

2. The method according to claim 1 , wherein the oligonucleotide probe and/or 
oligonucleotide primer containing a gene polymorphic site is created so that the nucleotide 
positioned at its 5' or 3' end or its central part is the polymorphic site. 

3. The method according to claim 1, wherein the oligonucleotide probe 
1 5 containing a gene polymorphic site is composed of two fragments being linked to each other, 

one fragment being hybridizable to the gene encoding a drug metabolizing enzyme and the 
other fragment being not hybridizable thereto, and said polymorphic site is positioned at the 
5' or 3' end of the hybridizable fragment. 

4. The method according to claim 1, wherein the oligonucleotide probes and/or 
20 oligonucleotide primers containing a gene polymorphic site comprising an at least 13 

nucleotide sequence within any of the nucleotide sequences as shown in SEQ ID NOS: 1 
through 674, said at least 13 nucleotide sequence containing the 21 st nucleotide, or a 
sequence complementary to said at least 13 nucleotide sequence. 

5. The method according to any one of claims 1 to 4 wherein the polymorphism 
25 is a single-nucleotide polymorphism, a polymorphism caused by deletion, substitution or 

insertion of a plurality of nucleotides, or a VNTR or microsatellite polymorphism. 

6. A method for evaluating a drug, wherein the effectiveness and safety of a drug 
metabolized by the drug metabolizing enzyme are evaluated based on the results obtained by 
the detection method according to any one of claims 1 to 5. 

30 7. A method for screening a drug, wherein the drug to be used is selected based 

on the results obtained in the evaluation method according to claim 6. 

8. A method for screening a drug, wherein the genetic polymorphism data 
associated with the gene encoding a drug metabolizing enzyme in a control subject is 
compared to the genetic polymorphism data associated with the same gene in a test subject, 

35 and wherein a drug to be used is selected from the results of an analysis of the effectiveness 
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and/or safety of the drugs metabolized by the drug metabolizing enzyme. 

9. The method according to any one of claims 1 to 8 wherein information of the 
polymorphic site is as shown in Table 1 . 

10. The method according to any one of claims 1 to 9, wherein the drug 
5 metabolizing enzyme is at least one selected from the group consisting of epoxide hydrolase, 

methyltransferase, N-acetyltransferase, sulfotransferase, quinone oxidereductase, glutathione 
S-transferase, UDP-glycosyltransferase, aldehyde dehydrogenase, alcohol dehydrogenase, 
esterase, NDUF, cytochrome P450 (CYP) and ATP-binding cassette. 

11. An oligonucleotide selected from the group consisting of the nucleotide 
10 sequences as shown in SEQ ID NOS: 1 through 674 and sequences complementary thereto. 

12. An oligonucleotide created so that it contains information of the polymorphic 
site present in a gene encoding a drug metabolizing enzyme. 

13. The oligonucleotide according to claim 12, which is created so that the 
nucleotide positioned at its 5' or 3' end or its central part is the polymorphic site. 

15 14. The oligonucleotide according to claim 12, wherein the oligonucleotide 

containing a polymorphic site is composed of two fragments being linked to each other, one 
fragment being hybridizable to the gene encoding a drug metabolizing enzyme and the other 
fragment being not hybridizable thereto, and said polymorphic site is positioned at the 5' or 
3' end of the hybridizable fragment. 

20 15. The oligonucleotide according to any one of claims 12 to 14, wherein the 

oligonucleotide comprising an at least 13 nucleotide sequence within any of the nucleotide 
sequences as shown in SEQ ID NOS: 1 through 674, said at least 13 nucleotide sequence 
containing the 21 st nucleotide, or a sequence complementary to said at least 13 nucleotide 
sequence. 

25 16. A genetic polymorphism detection kit comprising the oligonucleotide according to any 

one of claims 11 to 15. 

[Detailed Description of the Invention] 

[Technical Field to which the Invention Pertains] 

The present invention relates to information on genetic polymorphisms; a method 
30 for detecting information on genetic polymorphisms; a method for evaluating drugs using 

genetic polymorphisms; and a method for screening for drugs. 

[Background Art] 

As physical appearances of human individuals vary infinitely, the human genetic 
code consisting of three billion (3,000,000,000) base pairs vary at a considerably large 
35 number of sites when compared among individuals. These differences in the genetic code 
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are called genetic polymorphisms, and single nucleotide polymorphism is known as a 
representative polymorphism. 

Single nucleotide polymorphism (SNP) means a difference in one DNA letter 
among individuals. As faces and shapes of human individuals vary infinitely, nucleotide 
5 sequences (i.e. genetic code) of individuals vary at a considerably large number of sites. 
SNPs are classified into cSNP (coding SNP) and gSNP (genome SNP) depending on their 
locations; cSNP is further classified into sSNP (silent SNP), rSNP (regulatory SNP) and 
iSNP (intron SNP). 

These SNPs are useful as polymorphic markers in searching for those genes which 

10 are associated in the development or worsening of diseases; finally, these SNPs directly 
relates to risk diagnosis of diseases or selection and use of therapeutic drugs in the clinical 
field. Also, drug development on the basis of evidence obtained using causative substances 
as target molecules has become the trend of the world. When a drug is administered to 
patients with the same disease, their responsiveness is diverse. Some patients show 

15 remarkable effect; some patients show low effect; and some patients show no effect. Thus, 
responsiveness to a drug varies greatly depending on the patient. Even if the conditions of 
patients are the same and diagnosed as the same disease, the routes which have caused that 
disease may be different; or the metabolizing rate of the drug may vary greatly among 
patients. Therefore, it is desired to select an appropriate drug and develop an appropriate 

20 therapeutic method against a target disease based on genetic polymorphisms such as SNPs 
(i.e. the so-called personalized medicine is desired). 

In addition to responsiveness to drugs, the problem of strong side effect which 
sometimes might be lethal is also one of the major problems that medical staffs should 
address. Even if there is no excessive administration caused by prescription error or the like, 

25 unexpected, lethal side effect might occur. Therefore, with respect to responsiveness to a 
drug, it is desired that the metabolism and delivery of the drug, the responsiveness of the 
drug's receptor and the sensitivities of those receptors associated with side effect should be 
determined taking into account genetic polymorphisms such as SNPs. 
[Problem to be Solved by the Invention] 

30 It is an object of the present invention to provide a method for detecting 

information on genetic polymorphism; a method for evaluating the efficacy and safety of 
drugs based on the information; and a method for screening for drugs. 
[Means for Solving Problem] 

As a result of extensive and intensive researches toward the solution of the above 

35 problem, the present inventors have succeeded in establishing a method which comprises 
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detecting genetic polymorphisms in a gene encoding a drug metabolizing enzyme and 
evaluating with the resultant information the relationship between a drug and a disease. 
Thus, the present invention has been achieved. 

The present invention is as described below. 
5 (1) A method for detecting a genetic polymorphism^), comprising creating 

oligonucleotide probes and/or oligonucleotide primers so that the probes and/or primers 
contain a gene polymorphic site(s) present in a gene encoding a drug metabolizing enzyme 
or so that the polymorphic site(s) is/are contained in the amplified fragment when at least one 
of said gene encoding the drug metabolizing enzyme is amplified; and detecting at least one 

10 genetic polymorphism in a gene of a subject encoding the drug metabolizing enzyme using 
the resultant oligonucleotide probes and/or oligonucleotide primers. 

The oligonucleotide probe and/or oligonucleotide primer containing a gene 
polymorphic site is created so that the nucleotide positioned at its 5' or 3' end or its central 
part is the polymorphic site. The oligonucleotide probe containing a gene polymorphic site 

15 is composed of two fragments being linked to each other, one fragment being hybridizable to 
the gene encoding a drug metabolizing enzyme and the other fragment being not 
hybridizable thereto, and said polymorphic site is positioned at the 5' or 3' end of the 
hybridizable fragment. The oligonucleotide probes and/or oligonucleotide primers containing 
a gene polymorphic site include an oligonucleotide comprising an at least 13 nucleotide 

20 sequence within any of the nucleotide sequences as shown in SEQ ID NOS: 1 through 674, 
said at least 13 nucleotide sequence containing the 21 st nucleotide, or a sequence 
complementary to said at least 13 nucleotide sequence. The types of genetic 
polymorphisms include single-nucleotide polymorphism, polymorphism caused by deletion, 
substitution or insertion of a plurality of nucleotides, or VNTR or microsatellite 

25 polymorphism. 

(2) A method for evaluating a drug, wherein the effectiveness and safety of a drug 
metabolized by the drug metabolizing enzyme are evaluated based on the results obtained by 
the detection method according to the above method. 

(3) A method for screening a drug, wherein the drug to be used is selected based 
30 on the results obtained in the above evaluation method. 

(4) A method for screening a drug, wherein the genetic polymorphism data 
associated with the gene encoding a drug metabolizing enzyme in a control subject is 
compared to the genetic polymorphism data associated with the same gene in a test subject, 
and wherein a drug to be used is selected from the results of an analysis of the effectiveness 

35 and/or safety of the drugs metabolized by the drug metabolizing enzyme. 
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In the above detecting method, evaluating method or screening method, 
information of the genetic polymorphism includes polymorphic site is as shown in Table 1 . 
Example of the drug metabolizing enzyme includes at least one, selected from the group 
consisting of epoxide hydrolase, methyltransferase, N-acetyltransferase, sulfotransferase, 
5 quinone oxidereductase, glutathione S-transferase, UDP-glycosyltransferase, aldehyde 
dehydrogenase, alcohol dehydrogenase, esterase, NDUF, cytochrome P450 (CYP) and 
ATP-binding cassette. 

(5) An oligonucleotide selected from the group consisting of the nucleotide 
sequences as shown in SEQ ID NOS: 1 through 674 and sequences complementary thereto. 
10 (6) An oligonucleotide created so that it contains information of the polymorphic 

site present in a gene encoding a drug metabolizing enzyme. 

The above oligonucleotide is created so that the nucleotide positioned at its 5' or 3' 
end or its central part is the polymorphic site. The oligonucleotide is composed of two 
fragments being linked to each other, one fragment being hybridizable to the gene encoding a 
1 5 drug metabolizing enzyme and the other fragment being not hybridizable thereto, and said 
polymorphic site is positioned at the 5' or 3' end of the hybridizable fragment. Example of 
the oligonucleotide includes an oligonucleotide comprising an at least 13 nucleotide 
sequence within any of the nucleotide sequences as shown in SEQ ID NOS: 1 through 674, 
said at least 13 nucleotide sequence containing the 21 st nucleotide, or a sequence 
20 complementary to said at least 13 nucleotide sequence. 

(7) A genetic polymorphism detection kit comprising the oligonucleotide 
described above. 

[Mode for Carrying Out the Invention] 

The present invention relates to a method for detecting a genetic polymorphism in a 

25 test subject using the genetic polymorphism data related to a drug metabolizing enzyme. 
The present invention analyzes the effectiveness, safety and strength of drugs metabolized by 
a drug metabolizing enzyme. The relationship between a disease and the drug to be 
evaluated is based on the results of the analysis. The genetic polymorphism data for the 
drug metabolizing enzyme is different for each patient with a given disease. Therefore, the 

30 effectiveness and safety of a specific drug depends on drug metabolism in the presence of 
certain genetic polymorphism data and the side effects in the presence of certain genetic 
polymorphism data. As a result, a physician can determine whether a certain drug should 
be used by a certain patient and can tailor drugs for use by a certain patient based on the 
genetic polymorphism data (so-called "made-to-order" treatments). 

35 
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1 . Genetic Polymorphism 

Genetic polymorphism includes single nucleotide polymorphism, insertion/deletion 
polymorphism, and polymorphism caused by difference in the number of repetition of a 
nucleotide sequence. Generally, single nucleotide polymorphism (SNP) means a 
5 polymorphism caused by substitution of one specific nucleotide with other nucleotide in a 
gene or its complementary strand (complementary sequence) region. In the present 
invention, however, the term SNP also includes the polymorphism caused by substitution 
above as well as a polymorphism caused by deletion of the nucleotide and a polymorphism 
caused by addition of one more nucleotide to the nucleotide. 

10 Insertion/deletion type polymorphism means a polymorphism caused by deletion or 

insertion of a plurality of nucleotides (e.g. two to several ten nucleotides). Sometimes, 
several hundred to several thousand nucleotides may be deleted or inserted. The 
polymorphism caused by difference in the number of repetition of a nucleotide sequence has 
repetition of a sequence of two to several ten nucleotides, and the number of this repetition 

15 varies among individuals. Those polymorphisms where the repeat unit consists of several 
to several ten nucleotides are called VNTR (variable number of tandem repeats) 
polymorphism, and those polymorphisms where the repeat unit consists of about two to four 
nucleotides are called microsatellite polymorphism. In VNTR or microsatellite 
polymorphisms, the number of such repetition is different among individuals' alleles, which 

20 results in acquisition of variation. 

2. Drug Metabolizing Enzyme 

"Drug metabolizing enzymes" refer to a group of enzymes that catalyze in vivo 
structural changes in exogenous materials including drugs. When used for clinical purposes, 
25 the group of metabolizing enzymes includes some endogenous materials. Because 
drug-metabolizing enzymes absorb, metabolize and secrete drugs, the polymorphism of an 
enzyme depends on the amount of enzyme expressed (transcription and translation) and the 
amount of activity. As a result, there are blood serum concentrations of both unchanged 
materials and metabolites. 
30 Drug metabolizing enzymes expressed by the genes that are targeted for genetic 

polymorphism analysis in the present invention include, but are not limited to the following 
classes of enzymes: 

Epoxide hydrolases 
Methyltransferases 
3 5 N-acety ltransferases 
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Sulfotransferases 
Quinone oxidereductases 
Glutathione S-transferases 
UDP-glycosyltransferases 
5 Aldehyde dehydrogenases 

Alcohol dehydrogenases 
Esterases 

Ubiquinone dehydrogenases : NDUF 
Cytochrome P450s (CYPs) 
1 0 ATP-binding cassettes 

ATP-binding cassettes 
Other enzymes 

(1) Epoxide hydrolases are enzymes that hydrolyze epoxide using a 
15 trans-cleavage mechanism to produce 1,2-glycol. Examples include microsomal epoxide 

hydrolase 1 and cytoplasmic epoxide hydrolase 2. 

(2) Methyltransferases are enzymes that catalyze transmethylation in amino 
groups, hydroxyl groups and thiol groups. Examples include the following. 

Catechol-O-methyltransferase 
20 Histamin-N-methyltransferase 

Phenylethanolamine-N-methyltransferase 

Phosphatidylethanolamine-N-methyltransferase 

Nicotinamide-N-methyltransferase 

Guanidinoacetate-N- methyltransferase 
25 Acetylserotonin-O-methyltransferase 

(3) N-acetyltransferases are enzymes that catalyze transacetylation in amino 
groups, sulfonamide groups and hydrazine groups. Examples include the following. 

Arylamine-N-acetyltransferase 1 , 2 
Arylalkylamine-N-acetyltransferase 
30 N-acetyltransferase homologues of Saccharomyces cerevisiae 

LI intracellular adhesion molecules 

(4) Sulfotransferases are enzymes that contribute to sulfate conjugation and 
catalyzes trans-sulfonylation in phenols, steroids, arylamines and biliary acid. Examples 
include the following. 

35 Sulfotransferase 1A1, 1A2, 1A3, 1C1, 1C2, 2A1, 2B1 
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Thyroid hormone sulfotransferase 
Tyrosyl protein sulfotransferase 1 , 2 
Sulfotransferase-opening protein 3 
Estrogen sulfotransferase . 
Cerebroside sulfotransferase 
HNK-sulfotransferase 1 
Carbohydrate sulfotransferase 2, 4, 5 
(5) Quinone oxidereductases are enzymes that catalyze the reduction of 
quinones such as o-quinone and p-quinone. Examples include the following. 
NAD(P)H: Quinone oxidereductase 1 
NRH: Quinone oxidereductase 2 
Quinone oxide transferase homologue 

(6) Glutathione S-transferases are enzymes that catalyze the conjugation of 
glutathione. Examples include the following. 

Glutathione S -transferase Mul 5 Mu2 5 Mu3 5 Mu4, Mu5 
Glutathione S-transferase Z (zeta) 
Glutathione S-transferase n (pi) 
Glutathione S-transferase 1 Theta 1, Theta 2 
Microsomal Glutathione S-transferase 1 
Microsomal Glutathione S-transferase 1-like 1 
Microsomal Glutathione S-transferase 2, 3 
Glutathione S-transferase Ha subunit 1 , 2 
Glutathione S-transferase A3, A4 

(7) UDP-glycosyltransferases are enzymes that catalyze the contribution of 
glucuronic acid to functional groups such as hydroxyl groups, carboxyl groups, amino 
groups and thiol groups after their introduction in the 1st drug metabolism route. Examples 
include the following. 

UDP-glycosyltransferase 1 

UDP-glycosyltransferase 2 Family Polypeptide Al, B7, BIO, B4, Bll, B15, B17 
UDP-glycosyltransferase 8 

Dolichyl-diphospho-oligosaccharide protein glycosyl transferase 

(8) Aldehyde dehydrogenases are enzyme that converts aldehydes into 
carboxylic acids. Examples include Aldehyde dehydrogenase 1 through 10. 

(9) Alcohol dehydrogenases are enzymes that convert alcohols into aldehydes 
or ketones. Examples include the following. 
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Alcohol dehydrogenase 1 through 7 

Hydroxy-CoA-dehydrogenase 

Short-chain alcohol dehydrogenase family genes 

(10) Esterases are enzymes that hydrolyze some esters. Examples include the 
5 following. 

Arylacetoamide deacetylase 
Granzyme A 
Granzyme B 
Interleukin 1 7 

1 0 Ubiquitin carboxyl-terminal esterase L 1 5 3 

Carboxyl esterase 1 
Lipase A 

Esterase D-formylglutathione hydrolase 
Carboxylester lipase 

15 (11) Ubiquinone dehydrogenases (NDUF) are enzymes that support energy 

metabolism, e.g., as in the mitochondrial respiratory chain. Examples include 
NADH-dehydrogenase lcc-subunit 1 through 10 

(12) Cytochrome P450s (CYPs) are enzymes that regulate 1 st drug metabolism 
and introduce oxygen atoms to the drug. Examples include following. 
20 Cytochrome P450 (CYP) 1A1, CYP 1A2, CYP 2A6 ? CYP 2B6 5 CYP 2C8 ? CYP 

2C18, CYP 2C9, CYP 2C19 5 CYP 2E1, CYP 2D6, CYP 2E1 5 CYP 2F1, CYP 3A3 5 CYP 
3A4, CYP 3A7 ? CYP 3A43 ? CYP 4A11, CYP 4B1 5 CYP 4F2, CYP 4F3, CYP 4F8, CYP 
11B1, 2, CYP 17, CYP 19, CYP 21A2, CYP 27. 

(13) ATP-binding cassettes/transporter absorb the drug and adjust the 
25 interstitial concentration with a transporter. Examples include the following. 
ATP-Binding Cassette Subfamily A Members 1 through 6 and 8 
ATP-Binding Cassette Subfamily B Members 1 through 1 1 
ATP-Binding Cassette Subfamily C Members 1 through 6 and 8 through 10 
ATP-Binding Cassette Subfamily D Members 1 through 4 
30 ATP-Binding Cassette Subfamily E Member 1 

ATP-Binding Cassette Subfamily F Members 1 through 3 
ATP-Binding Cassette Subfamily G Member 1 
(14) Other enzymes include gamma glutamyl transferase 1 and 
transglutaminase 1. 

35 
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3. Information on Genetic Polymorphisms 

Genetic polymorphism data can be obtained using any general genetic 
polymorphism detection method. Examples include PCR methods hybridization methods 
using an allele-specific oligonucleotide matrix (e.g., TaqMan PCR method, Invader assay 
5 method), primer extension reaction methods, sequencing methods, MALDI-TOF/MS 
methods and the DNA chip methods, etc. PCR methods or sequencing methods are 
applicable to detection of any genetic polymorphisms and the other methods are applicable 
to detection of SNP. 

TaqMan PCR is a method using PCR reaction with a fluorescence-labeled, 

10 allele-specific oligo(s) and Taq DNA polymerase (Livak, K.J. Genet. Anal. 14, 143 (1999); 
Morris T. et al, J. Clin. Microbiol. 34, 2933 (1996)). The invader method is a method in 
which the hybridization of two reporter probes specific to respective alleles of SNP and one 
invader probe to the template DNA is combined with DNA cleavage by an enzyme having a 
special endonuclease activity of cleaving upon recognition of DNA structure (for example, 

15 see Livak, K. J. Biomol. Eng. 14, 143-149 (1999); Morris T. et al., J. Clin. Microbiol. 34, 
2933 (1996); Lyamichev, V. et al. Science, 260, 778-783 (1993)). 

As methods using primer extension reaction, SniPer method may be employed, for 
example. The basic principle of SniPer method is a technique called RCA (rolling circle 
amplification) method in which DNA polymerase moves on a circular single-stranded DNA 

20 as a template to thereby synthesize a complementary strand thereto continuously. 
According to this method, SNP may be judged by detecting the presence or absence of a 
coloring reaction that occurs when DNA amplification takes place (Lizardi, P. M. et al. 
Nature Genet, 19, 225-232 (1998); Piated, A. S. et al. Nature Biotech, 16, 359-363 (1998)). 

The sequencing method refers to methods in which polymorphism-containing areas 

25 are amplified by PCR and the DNA sequences of the amplified products are sequenced with 
Dye Terminator or the like to thereby analyze the frequency of genetic polymorphisms 
(especially SNPs). 

MALDI-TOF/MS method is a method using a mass spectrometer. Basically, this 
is a method for SNP genotyping utilizing the difference in mass of different nucleotides. 
30 There are methods using PCR amplification and methods using multiplex (Haflf, L.A, 
Smirriov, LP, Genome Res., 7, 378- (1997)^ Little, D.P. et al. Eur. J. Clinica. Chem. Clin. 
Biochem., 35, 545- (1997); Ross, P, et al. Nat Biotechnol, 16, 1347- (1998)). 

The DNA chip method is a method in which a large variety of DNA probes are 
aligned and immobilized on a baseboard such as glass; then, hybridization of a labeled DNA 
35 is performed thereon; and perfect match and one-nucleotide-mismatch are detected 
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discriminably by using a method of detecting the label signal (such as fluorescence) on the 
probe. 

The information on genetic polymorphisms, in particular information on SNPs, 
which may be used in the method of the present invention is as shown in Table 1 below. 
5 [Table 1] 

In Table 1, the "Designation of Gene" column shows the designations of the genes 
encoding receptors. The nucleotides expressed with capital letters in the "Sequence" 
column are the SNP information. The two nucleotides on both sides of the mark "/" 

10 represent a homozygous or heterozygous SNP of the nucleotide. For example, "A/G" 
means that the allele is A/A or G/G homozygote or A/G heterozygote. The sequences in 
this Table basically represent 20 nucleotides each before and after the SNP. However, the 
nucleotide in parentheses [e.g. (T) in No. 26 of ABCB4] represents a polymorphism caused 
by insertion. The mark of open triangle (e.g. see No. 10 of NAT2) means a polymorphism 

15 caused by deletion of one nucleotide. In the nucleotide sequence in SEQ ID NO:674, n 
means VNTR and represents repeat sequence consisting of (cctgy)x (X represents integer of 
1 to 50). 

The "Location" shows the location of SNP in the genome. The locations of SNPs 
in 5' flanking region, intron regions and 3' flanking region are counted taking the first 

20 nucleotide located immediately to the exon/intron junction as position 1 of the nucleotide 
sequence of the intron. The locations of SNPs in exon region are counted taking the first 
nucleotide located immediately to the exon/intron junction as position 1 of the nucleotide 
sequence of the exon. Numbers with "+" mark or without any mark mean that they are 
counted toward the 3' end of the gene; numbers with "-" mark mean that they are counted 

25 toward the 5' end of the gene. The numbers appearing in the "No." column correspond to 
the numbers appearing in respective gene maps (Figs. 9-56) which show the locations of 
SNPs. 

4. Preparation of Oligonucleotide Probes or Oligonucleotide Primers 
30 Oligonucleotides which are used in the detection method of the present invention as 

primers and/or probes may be prepared based on the nucleotide sequences described in Table 
1 (SEQ ID NOS: 1-674), for example, when SNPs are to be detected, and these sequences 
per se may be synthesized, or primers and/or probes may be designed and synthesized so that 
they contain a part of these sequences. However, it should be noted here that the nucleotide 
35 sequences of such primers or probes must contain an SNP (the portion indicated in capital 
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letters in the "Sequence" column in Table 1). The present invention also includes 
complementary strands to such sequences. 

A primer or probe is designed so that an SNP site is located at the 3' or 5' end of the 
nucleotide sequence; or a primer or probe is designed so that an SNP site is located within 
5 four nucleotides, preferably two nucleotides, from the 3 5 or 5' end of its nucleotide sequence. 
Alternatively, a primer or probe is designed so that an SNP site is located at the center of the 
full-length nucleotide sequence of the oligonucleotide. The "center" refers to a central 
region where the number of nucleotides counted from there toward the 5' end and the 
number of nucleotides counted from there toward the 3' end are almost equal. If the 

10 number of nucleotides of the oligonucleotide is an odd number, the "center" is the central 
five nucleotides, preferably the central three nucleotides, more preferably the single 
nucleotide at the very center. For example, if the oligonucleotide consists of 41 nucleotides, 
the "center" is from position 19 to position 23 nucleotides, preferably from position 20 to 
position 22 nucleotides, more preferably the nucleotide at position 21. If the number of 

1 5 nucleotides of the oligonucleotide is an even number, the "center" refers to the central four 
nucleotides, preferably the central two nucleotides. For example, if the oligonucleotide 
consists of 40 nucleotides, the "center" is from position 19 to position 22 nucleotides, 
preferably the nucleotide at position 20. 

The length of the nucleotide sequence is designed so that at least 13 nucleotides, 

20 preferably 13 to 60 nucleotides, more preferably 15 to 40 nucleotides, and most preferably 
18-30 nucleotides are contained. This oligonucleotide sequence may be used as a probe for 
detecting a target gene, and it may be used as either a forward (sense) primer or a reverse 
(antisense) primer. 

The oligonucleotide used in the invention may be an oligonucleotide composed of 
25 two regions connected in tandem, one region being hybridizable to the genomic DNA and 
the other region being not hybridizable thereto. The order of connection is not particularly 
limited; either region may be located upstream or downstream. The hybridizable region of 
this oligonucleotide is designed based on the information on SNP-containing sequences 
described in Table 1 . The oligonucleotide is prepared so that the nucleotide located at the 5' 
30 or 3' utmost end of the region hybridizable to the genomic DNA corresponds to an SNP of 
interest. The region of the above oligonucleotide not hybridizable to the genomic DNA is 
designed at random so that it does not hybridize to the SNP-containing sequence described in 
Table 1. This oligonucleotide may be used as a probe mainly for detecting SNPs in the 
invader method. 

35 Further, the primer used in the present invention is designed so that a nucleotide 
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sequence given in Table 1 contains a SNP when amplified by PCR for the purposes of 
examining functional changes resulted from the SNP, judging the efficacy or non-efficacy, 
and examining the occurrence of side effect. The length of the primer is designed so that at 
least 15 nucleotides, preferably 15 to 30 nucleotides, more preferably 18 to 24 nucleotides 
5 are contained in the primer. The primer sequence is appropriately selected from the 
template DNA so that the amplified fragment has a length of 500 bp or less, preferably 100 
to 300 bp, more preferably 100 to 150 bp. 

The thus designed oligonucleotide primers or probes may be synthesized 
chemically according to known techniques. Usually, such primers or probes are 
1 0 synthesized with a commercial chemical synthesizer. 

It is also possible to label probes with fluorescent substances (e.g. FAM, VIC, Cy3, 
etc.) in advance to thereby automate detection procedures. 

The above-described oligonucleotide may be included in a genetic polymorphism 
detection kit together with polymerases (e.g. Taq polymerase), buffers (e.g. Tris buffer), 
1 5 dNTPs and fluorescent dyes such as VIC, FAM. 

5. Detection 

Using the oligonucleotides prepared as described above as primers, a gene 
encoding a drug metabolizing enzyme (template DNA) is amplified with a DNA polymerase. 
20 Alternatively, the probe prepared as described above is hybridized to template DNAs to 
thereby detect those DNAs having the genetic polymorphism of interest. The template 
DNA may be prepared according to conventional methods, e.g. cesium chloride gradient 
centrifugation, the SDS lysis method, or phenol/chloroform extraction. 

(1) Detection by PCR 

25 Amplification may be performed by polymerase chain reaction (PCR). Specific 

examples of useful DNA polymerase include LA Taq DNA polymerase (Takara), Ex Taq 
polymerase (Takara), Gold Taq polymerase (Perkin Elmer), AmpliTaq (Perkin Elmer), Pfu 
DNA polymerase (Stratagene) and the like. 

Amplification conditions are as follows. Denaturation step at 85-1 05°C for 10-40 

30 seconds, preferably at 94°C for 20-30 seconds; annealing step at 50-72°C for 30 seconds to 1 
minute, preferably at 60°C for 20 seconds to 1 minutes; and extension step at 65-75°C for 1-4 
minutes, preferably at 72°C for 2-3 minutes constitute one cycle, and 30 to 40 cycles are 
performed. However, in order to denature the template DNA and the primers sufficiently, a 
denaturation step of at 95 °C for 1-5 minutes [if Gold Taq polymerase (Perkin Elmer) is used, 

35 at least 8-15 minutes, preferably 10-12 minutes] may be added before the start of the 
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above-described amplification cycles. Also, in order to extend the amplified DNA 
completely, an extension step of at 72°C for 1-10 minutes may be added after the above 
amplification cycles. Moreover, if the detection of the amplified product is not performed 
immediately, it is desirable to add a step of storing the amplified product at 4°C to avoid 
5 unspecific amplification. Thus, a gene encoding a receptor can be amplified. 

Subsequently, the amplified product is subjected to agarose gel electrophoresis, 
followed by staining with ethidium bromide, SYBR Green solution or the like to thereby 
detect the amplified product as a band or two to three bands (DNA fragments). Thus, a part 
of a gene encoding a drug metabolizing enzyme, containing a genetic polymorphism can be 

10 detected as a DNA fragment. Instead of agarose gel electrophoresis, polyacrylamide gel 
electrophoresis or capillary electrophoresis may be performed. It is also possible to 
perform PCR using primers labeled in advance with a substance such as fluorescent dye and 
to detect the amplified product. A detection method which does not require electrophoresis 
may also be employed; in such a method, the amplified product is bound to a solid support 

15 such as a microplate, and a DNA fragment of interest is detected by means of fluorescence, 
enzyme reaction, or the like. 

(2) Detection by TaqMan PCR 

TaqMan PCR is a method using PCR reaction with fluorescently labeled 
allele-specific oligos and Taq DNA polymerase. The allele-specific oligo used in TaqMan 

20 PCR (called "TaqMan probe") may be designed based on the SNP information described 
above. The 5' end of TaqMan probe is labeled with fluorescence reporter dye R (e.g. FAM 
or VIC), and at the same time, the 3' end thereof is labeled with quencher Q (quenching 
substance) (Fig. 1). Thus, under these conditions, fluorescence is not detectable since the 
quencher absorbs fluorescence energy. Since the 3 ' end of TaqMan probe is phosphorylated, 

25 no extension reaction occurs from TaqMan probe during PCR reaction (Fig. 1). However, 
when PCR reaction is performed vising this TaqMan probe together with Taq DNA 
polymerase and primers designed so that an SNP-containing region is amplified, the reaction 
described below occurs. 

First, a TaqMan probe hybridizes to a specific sequence in the template DNA (Fig. 

30 2a), and at the same time, an extension reaction occurs from a PCR primer (Fig. 2b). At 
this time, Taq DNA polymerase having 5' nuclease activity cleaves the hybridized TaqMan 
probe as the extension reaction of PCR primer proceeds. When the TaqMan probe has been 
cleaved, the fluorescent dye becomes free from the influence of the quencher. Then, 
fluorescence can be detected (Fig. 2c). 

35 For example, as shown in Fig. 3, two alleles are supposed: one allele has A at the 
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SNP site (allele 1) and the other allele has G at the SNP site (allele 2). A TaqMan probe 
specific to allele 1 is labeled with FAM and another TaqMan probe specific to allele 2 is 
labeled with VIC (Fig. 3). These two allele specific oligos are added to PCR reagents, and 
then TaqMan PCR is performed with a template DNA whose SNP is to be detected. 
5 Subsequently, fluorescence intensities of FAM and VIC are determined with a fluorescence 
detector. When the SNP site of the allele is complementary to the site within TaqMan probe 
corresponding to the SNP, the probe hybridizes to the allele; and Taq polymerase cleaves the 
fluorescent dye of the probe, which becomes free form the influence of the quencher. As a 
result, fluorescence intensity is detected. 
10 If the template is a homozygote of allele 1, strong fluorescence intensity of FAM is 

recognized but the fluorescence of VIC is hardly recognized. If the template is a 
heterozygote of allele 1 and allele 2, fluorescence of both FAM and VIC can be detected. 
(3) SNP Detection by the Invader Method 

The invader method is a method for detecting SNPs by hybridizing allele-specific 

15 oligos to the template. In the invader method, two unlabeled oligos and one fluorescently 
labeled oligo are used. One of the two unlabeled oligos is called an "allele probe". The 
allele probe is composed of a region which hybridizes to the genomic DNA (template DNA) 
to form a complementary double strand, and a region (called "flap") which has a sequence 
entirely unrelated to the sequence of the template DNA and thus does not hybridize to the 

20 genomic DNA. A nucleotide located at the 5' or 3' utmost end of the hybridizable region 
corresponds to the SNP (Fig. 4a). The above-described flap sequence is an oligonucleotide 
having a sequence complementary to a FRET probe described later. The other oligo is 
called an "invader probe". This oligo is designed so that it hybridizes complementarity 
from the SNP site toward the 3' end of the genomic DNA (Fig. 4b). However, the 

25 nucleotide corresponding to the SNP ("N" in Fig. 4b) may be any nucleotide. Thus, when 
the genomic DNA (the template) is hybridized to the above-described two probes, one 
nucleotide (N) of the invader probe invades into the SNP position (Fig. 4c). 

On the other hand, the fluorescently labeled oligo has a sequence completely 
unrelated to the allele. This sequence is common regardless of the types of SNPs. This 

30 probe is called a "FRET" probe (fluorescence resonance energy transfer probe) (Fig. 5). 
The nucleotide at the 5' end of FRET probe (reporter) is labeled with fluorescent dye R, 
while quencher Q is linked upstream of the reporter. Therefore, under these conditions, the 
quencher absorbs the fluorescent dye and no fluorescence is detectable. A certain region of 
the FRET probe starting from the 5' end reporter nucleotide (designated "region 1") is also 

35 designed so that it is complementary to a certain region of the probe located 3' to region 1 
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(designated "region 2") when region 1 and region 2 are faced with each other. Therefore, 
region 1 and region 2 form a complementary strand within the FRET probe (Fig. 5). Also, 
the region located toward 3' end of this complementary strand forming region is designed so 
that it hybridizes to the flap of the allele probe to thereby form a complementary strand (Fig. 
5 5). 

In the invader method, an enzyme called cleavase is used which is one of enzymes 
(5' nucleotidases) having a unique endonuclease activity of cleaving upon recognition of a 
special structure of DNA. Cleavase is an enzyme which cleaves the allele probe at a point 
immediately 3' to the SNP site when the genomic DNA, the allele probe and the invader 

10 probe form a triple strand at the SNP site. Therefore, when three nucleotides form a triple 
strand as shown in Fig. 4c, cleavase recognizes the 5' flap and cuts off this flap. As a result, 
the structure of this SNP site is recognized by cleavage (Fig. 6a), and the allele probe is cut at 
the site of its flap to liberate the flap (Fig. 6b). Subsequently, the flap liberated from the 
allele probe complementarily binds to the FRET probe since it has a sequence 

15 complementary to the FRET probe (Fig. 6c). At this time, the SNP site of the flap invades 
into the portion of the FRET probe which has already formed a complementarily bound 
region. Cleavase again recognizes this structure and cuts off the nucleotide labeled with the 
fluorescent dye. The thus cleaved fluorescent dye becomes free from the influence of the 
quencher and emits fluorescence (Fig. 6d). When the SNP does not match the nucleotide 

20 corresponding to the SNP in the allele probe, a specific DNA structure recognizable by 
cleavase is not formed as seen in Fig. 7. Thus, the probe is not cleaved and no fluorescence 
is detected. 

For example, when an SNP is T/C, an invader probe and an allele probe for T, and a 
FRET probe with a FAM-linked reporter corresponding to the SNP are prepared. 
25 Separately, an invader probe and an allele probe for C, and a FRET probe with a VIC-linked 
reporter corresponding to the SNP are also prepared. Then, all of them are mixed to carry 
out SNP detection. As a result, if the SNP is T/T homozygous, the fluorescence of FAM is 
emitted; if the SNP is C/C homozygous, the fluorescence of VIC is emitted; and if the SNP is 
T/C heterozygous, the fluorescence of both FAM and VIC is emitted. Since FAM and VIC 
30 have different fluorescent wavelengths, they can be discriminated. 
(4) Detection by SniPer Method 

In order to detect SNPs by SniPer method, it is possible to discriminate alleles by 
examining the presence or absence of amplification by RCA. Briefly, the genomic DNA to 
be used as a template is linearized. Then, a probe is hybridized to this genomic DNA. 
35 When the probe sequence and the sequence of the genomic DNA as a template are 
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complementary to each other and form a complementary strand, the genomic DNA can be 
converted into a circular DNA through ligation reaction. As a result, RCA of the circular 
DNA proceeds. On the other hand, when the ends of the probe do not match with the 
genomic DNA, the DNA is not ligated to become a circular DNA. Thus, RCA reaction 
5 does not proceed. Therefore, in Sniper method, a single-stranded probe which anneals with 
the genomic DNA and is circularizable is designed. This single-stranded probe is called a 
padlock probe. The sequences of the two ends of this padlock probe are designed so that 
they correspond to the SNP to be detected. Then, this padlock probe and the genomic DNA 
are mixed for ligation. If the two ends of the padlock probe and the SNP site of the 

10 genomic DNA are complementary to each other, the two ends of the padlock probe are 
joined by ligation, yielding a circular probe. If the two ends of the padlock probe and the 
SNP site of the genomic DNA are not complementary to each other, the probe does not 
become circular. Therefore, only those padlock probes which are complementary to the 
SNP to be detected become circular and are amplified by DNA polymerase. By detecting 

15 the presence or absence of this amplification, SNP may be detected. For the detection, 
synthetic oligonucleotides which have a fluorescent dye and a quencher at their respective 
ends and also have a hairpin structure are used. 

(5) Detection by MALDI-TOF/MS Method 

MALDI-TOF/MS (Matrix Assisted Laser Disorption-Time of Flight/Mass 
20 Spectrometry) is a method using a mass spectrometer in SNP typing. This method is 
composed of the following steps. 

(i) PCR Amplification and Purification of SNP-Containing DNA Fragments 
PCR primers are designed so that there is no overlapping between them and the 

nucleotides of SNP site. Then, DNA fragments are amplified. The amplified fragments 
25 are purified from the amplification reaction product by treatment with exonuclease, alkaline 
phosphatase, etc. to remove primers, dNTPs, etc. 

(ii) Primer Extension (Thermal Cycling) and Purification 

Ten-fold or more primers are added to the template of the target region (which is 
the PCR product), and primer extension is performed by thermal cycling. The primers used 

30 here are designed so that their 3' ends are adjacent to the nucleotide of the SNP site. The 
length of the primer is 15 to 30 nucleotides, preferably 20 to 25 nucleotides. When 
multiplex reaction is performed, a sequence not complementary to the template is added to 
the 5' end. Thermal cycling is performed between the two temperatures of at 85-1 05 °C 
(preferably 94°C) and at 35-40°C (preferably 37°C) for 20 to 30 cycles (preferably 25 cycles). 

35 The resultant reaction products are purified with a purification kit or the like to make them fit 
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for mass spectrometer. 

(iii) Mass Spectrometry of DN A with Mass Spectrometer 

The purified extension reaction product is applied to a mass spectrometer to 
determine the mass of the objective product. Briefly, the purified product is mixed with a 
5 matrix, and 0.5-1.0 jul of the mixture is spotted on MALDI plate. After drying the plate, 
laser light is applied to the sample to prepare spectrograms. 

6. Evaluation of Drugs 

In the present invention, it is possible to evaluate the efficacy and safety of a drug 
10 intermediated by the receptor, from the results of detection of SNP and like that obtained as 
described above. 

Evaluation of drugs may be performed by typing system. Briefly, according to 
any one of the detection methods described above, allele frequencies between toxicity (side 
effect) occurrence group and non-occurrence group are compared. A polymorphism which 

15 brings about difference in allele frequencies between the two groups is selected as a marker 
for recognizing the occurrence of toxicity. As a statistical test, usually chi square test is 
carried out, but other statistical processing such as Fisher test may also be used. The active 
components (altered and metabolized drug components) in the drug will be reflected in blood 
and tissue concentrations. With respect to all genetic polymorphisms, the relation of cause 

20 and effect with the action or toxicity is examined. Then, only those genetic polymorphism 
sites that show correlation with the action or toxicity are selected. Allele pattern can be 
examined by preparing in advance all probes or primers for analyzing the genetic 
polymorphisms and reagents necessary for each technique in reaction plates, cards, glass 
baseboards or the like, and adding thereto the genomic DNA of a human subject for reaction. 

25 When the subject has a genetic polymorphism which has correlation with the toxicity, it is 
possible to predict whether the drug exhibits toxicity in that subject. The efficacy of a drug 
may be evaluated in a similar manner. Also, genetic polymorphisms which correlate with 
side effect or efficacy vary depending on drugs. Therefore, by conducting typing using 
correlating genetic polymorphisms for each drug, it becomes possible to predict the efficacy 

30 or side effect of the relevant drug. 

Using this, the frequency of the relevant genetic polymorphism is compared with 
efficacy/non-efficacy or presence/absence of side effect. When there is difference in allele 
frequency, a judgment on the relevant drug can be made. 

For example, if the results of analysis of an SNP in persons who showed toxicity 

35 (side effect) upon administration of drug A have revealed statistically that 90% of those 
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persons have T/T (e.g. fluorescence intensity of FAM was detected), and if the results of 
analysis of the SNP in persons who did not show toxicity (side effect) have revealed that 
only 10% of those persons have T/T and 90% of them have C/C, drug A can be evaluated 
that it should not be administered to persons with T/T. 

5 

7. Screening for Drugs. 

In the present invention, the genetic polymorphism data obtained as described 
above is compared to genetic polymorphism data from genes encoding certain drug 
metabolizing enzymes to indicate the safety and effectiveness of drugs metabolized by these 

10 drug metabolizing enzymes. Therefore, the genetic polymorphism data obtained using the 
method of the present invention can be used to determine the likely effectiveness of certain 
drug therapies and to select the appropriate drug. 

As a method, the evaluation method described in "5. Evaluation of Drugs" may be 
used. Genetic polymorphisms with correlations to side-effects and effectiveness are said to 

15 be influenced by the activation, transfer and translation of certain enzymes. The cause and 
effect relationship with the side-effect or effectiveness expression mechanism may be 
indirect. The metabolization of drugs is being studied by pharmaceutical companies in 
laboratory and clinical testing. If there are genetic polymorphisms in enzyme genes 
correlating with severe side-effects, they can be removed and used under different conditions. 

20 The same is true of effectiveness. Drugs can be screened, therefore, using side-effects and 
effectiveness data. 

Further, by conducting genetic polymorphism frequency analysis on cases of 
volunteers with side effect occurrence and cases without side effect occurrence in clinical 
tests (from phase I to phase III tests), it becomes possible to detect new genetic 
25 polymorphisms other than the above-mentioned polymorphism which correlate with side 
effect or efficacy. By examining such polymorphisms in the same manner as described 
above, drug screening becomes possible. 

[Examples] 

30 Hereinbelow, the present invention will be described more specifically with 

reference to the following Example. However, the technical scope of the present invention 
is not limited to the Example. 
[EXAMPLE 1 ] Obtaining SNP Information 
(1) DNA Extraction 

35 Blood samples were collected in the presence of EDTA from 48 individuals who 
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have no kinship relation with one another. DNA extraction was carried as described below 
according to the method described in "Genome Analysis Laboratory Manual" (Yusuke 
Nakamura (ed.), Springer Verlag Tokyo). 

Blood sample (10 ml) was transferred to a 50 ml Falcon tube and centrifuged at 
5 room temperature at 3000 rpm for 5 minutes. After removal of the supernatant (serum) 
with a pipette, 30 ml of RBC lysis buffer (lOmM NH4HCO3, 144mM NH 3 C1) was added and 
mixed until the precipitate became loosened. Then, the mixture was left at room 
temperature for 20 minutes. After centrifugation at room temperature at 3000 rpm for 5 
minutes, the supernatant (serum) was discarded with a pipette to obtain a pellet of white 

10 blood cells. RBC lysis buffer (30 ml) was added thereto, and the above-described 
operations were repeated twice. To the resultant white blood cell pellet, 4 ml of Proteinase 
K buffer (50mM Tris-HCl (pH7.4), lOOmM NaCl, ImM EDTA (pH8.0)), 200 |xl of 10% 
SDS, and 200 |il of 10 mg/ml Proteinase K were added and mixed by inversion. The 
resultant mixture was left overnight stationery at 37°C. Subsequently, 4 ml of phenol was 

15 added to the mixture, which was then mixed slowly by inversion for 4 hours in a rotator 
(Rotator T-50, Taitec). After centrifugation at room temperature at 3000 rpm for 10 
minutes, the resultant upper layer was collected into a fresh tube. Four milliliters of 
phenol/chloroform/isoamyl alcohol (25:24:1 in volume ratio) was added to the tube and 
mixed by inversion for 2 hours in the same manner as described above. Then, the mixture 

20 was centrifuged. The resultant upper layer was collected into a fresh tube, to which 4 ml of 
chloroform/isoamyl alcohol (24:1 in volume ratio) was added and mixed by inversion for 
30b minutes in the same manner as described above. Then, the mixture was centrifuged. 
The resultant upper layer was collected into a fresh tube, to which 400 jol of 8M ammonium 
acetate and 4 ml of isopropanol were added and mixed by inversion. Thread-like white 

25 deposit (DNA) was recovered into a 2 ml tube, to which 70% ethanol (1 ml) was added and 
mixed by inversion. The DNA was recovered into a fresh 2 ml tube and air-dried. Then, 
500 nl of TE solution (lOmM Tris-HCl (pH7.4), ImM EDTA (pH7.4)) was added for lysis, 
to thereby obtain a genomic DNA sample. 
(2) PCR 

30 Genomic sequences were obtained from GenBank DNA database. After removal 

of repeat sequences using RepMask computer program, PCR primers were designed so that 
PCR products have a length of about 1 kb. As genomic DNA, DNA samples obtained from 
48 individuals who have no kinship relation with one another and prepared to have the same 
concentration were used. DNA samples derived from three individuals each were mixed in 

35 a tube in equal amounts. Of this mixture, 60 ng was used in PCR. PCR was performed 
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with Ex-Taq (2.5 U; Takara) using GeneAmp PCR System 9700 (PE Applied Biosystems). 

Following a reaction at 94°C for 2 minutes, 35 cycles of denaturation at 94°C for 30 seconds, 

annealing at 60°C or 55°C for 30 seconds and extension at 72°C for 1 minute were 

performed. 
5 (3) Sequencing 

PCR products were purified with Array It (Telechem) and subjected to sequencing 

reaction using BigDye Terminator RR Mix (PE Applied Biosystems). Briefly, following a 

reaction at 96°C for 2 minutes, 25 cycles of denaturation at 96°C for 20 seconds, annealing at 

50°C for 30 seconds and extension at 60°C for 4 minutes were performed using GeneAmp 
10 PCR System 9700 (PE Applied Biosystems). After the sequencing reaction, sequences 

were analyzed with ABI PRISM 3700 DNA Analyzer. 

(4) Detection of SNPs 

PolyPhred computer program (Nickerson et al., 1997, Nucleic Acids Res., 25, 

2745-2751) was used for the detection and analysis of SNPs. 
15 (5) Results 

The results as shown in Table 1 were obtained on SNPs. Figs. 9 to 56 show the 
designations, abbreviations and GenBank database Accession Nos. of the analyzed drug 
metabolizing enzyme, the structures of the genes encoding them, and the locations of SNPs. 
In Figs. 9 to 56, exons are indicated as open boxes or black lines on the relevant gene 
20 expressed as a horizontal line. The locations of SNPs are indicated above the gene with 
solid lines provided with numbers. 

[Example 2] 

Typing was performed on two different groups of patients using the INVADER assay. 

25 Results are shown in FIG 57. In FIG 57, the x-axis (Allele 1) indicates the intensity of the 
FAM fluorescent light corresponding to T, and the x-axis (Allele 2) indicates the intensity of 
the VIC fluorescent light corresponding to C. The slanted line indicates the SNP pattern for 
T/T, the black circles denote the pattern for C/C, and the white circles denote the pattern for 
T/C. The black squares indicate the background values. The x marks indicate where the 

30 detection failed. The group of patients in the graph for panel A (top) had many C/C SNP 
patterns and the group of patients in the graph for panel B (bottom) had many T/T SNP 
patterns. 

[Exmple 3] SNP Detection 
35 Genome DNA was extracted from five unrelated people using the method described 
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in Example 1, and the SNPs in three different drug metabolizing enzyme genes (EPHX1, 
ABCB2, AANAT) were detected using the INVADER assay method. The INVADER 
oligonucleotides and probes were designed using base sequence No. 3 (SEQ ID NO: 49) and 
No. 17 (SEQ ID NO: 63) in the case of EPHX1, base sequence No. 4 (SEQ ID NO: 4) and 
5 No. 1 1 (SEQ ID NO: 1 1) in the case of ABCB2, and base sequence No. 3 (SEQ ID NO: 561) 
in the case of AANAT. The positions of the SNPs are shown in Table 1 . 
The results are shown in Table 2. 



Table 2 



Drug 


EPHX1 


ABCB2 


AANAT 


Metabolizing 


No. 3 


No. 17 


No. 4 


No. 11 


No. 3 


Enzyme Gene 


SEQ. ID No. 


SEQ. ID No. 


SEQ. ID No. 


SEQ. ID No. 


SEQ. ID No. 




49 


63 


4 


11 


561 


SNP 


(T/G) 


(A/G) 


(G/T) 


(G/A) 


(T/A) 


Subject 1 


T/T 


A/G 


T/T 


G/A 


T/T 


Subject II 


T/T 


A/A 


G/G 


G/G 


T/A 


Subject III 


T/G 


A/A 


G/G 


' A/A 


T/T 


Subject IV 


G/G 


A/G 


G/T 


G/G 


T/T 


Subject V 


T/G 


A/G 


G/T 


G/A 


T/A 



10 As shown in Table 2, the SNPs in the drug metabolizing genes of patients can be 

detected and the patterns determined using the method of the present invention. 

[Effect of the Invention] 

According to the present invention, methods for analyzing SNPs are provided. 
1 5 According to the methods of the invention, it becomes possible to select appropriate drugs 
for target diseases. Thus, the methods of the invention are extremely useful. 

[SEQUENCE LISTING] 

20 [SEQUENCE LISTING FREE TEXT] 

SEQ ID NO 580 : n represents a or deletion (Location 21). 

SEQ ID NO 634 : n represents a or deletion (Location 21). 

SEQ ID NO 656 : n represents a or deletion (Location 21). 

SEQ ID NO 658 : n represents c or deletion (Location 21). 
25 SEQ ID NO 671 : n represents a or deletion (Location 21). 

SEQ ID NO 672 : n represents g or deletion (Location 21). 

SEQ ID NO 673 : n represents c or deletion (Location 21). 
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SEQ ID NO 674 : n represents (cctgy) x (Location 21). 

[Brief Description of Drawings] 

Figure 1 shows TaqMan probes. 
5 Figure 2 represents an outline of the TaqMan PCR method. 

Figure 3 shows probes labeled with fluorescent dyes. 
Figure 4 shows an outline of the INVADER assay. 
Figure 5 shows a FRET probe. 
Figure 6 shows an outline of the INVADER assay. 
10 Figure 7 shows a probe in which the allele does not match the probe. 

Figure 8 shows one embodiment of allele identification using a ligation reaction. 
Figure 9 shows a structure of ATP -binding cassette subfamily B member 2 (ABCB2) 
gene and the SNP location therein. 

Figure 10 shows a structure of ATP-binding cassette subfamily B member 4 
1 5 (ABCB4) gene and the SNP location therein. 

Figure 11 shows a structure of microsomal epoxide hydrolase 1 (EPHX1) gene and 
the SNP location therein. 

Figure 12 shows a structure of cytoplasmic epoxide hydrolase (EPHX2) gene and 
the SNP location therein. 

20 Figure 13 shows a structure of guanidinoacetate N-methyl transferase (GAMT) 

gene and the SNP location therein. 

Figure 14 shows a structure of nicotinamide N-methyl transferase (NNMT) gene 
and the SNP location therein. 

Figure 1 5 shows a structure of phenyl ethanolamine N-methyl transferase (PNMT) 
25 gene and the SNP location therein. 

Figure 16 shows a structure of phosphatidylethanolamine N-methyl transferase 
(PEMT) gene and the SNP location therein. 

Figure 17 shows a structure of glutathione S transferase 3 (GSTM3) gene and the 
SNP location therein. 

30 Figure 18 shows a structure of aldehyde dehydrogenase 5 (ALDH5) gene and the 

SNP location therein. 

Figure 19 shows a structure of transglutaminase 1 (TGM1) gene and the SNP 
location therein. 

Figure 20 shows a structure of gamma-glutamyl transferase 1 (GGT1) gene and the 
35 SNP location therein. 
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Figure 21 shows a structure of NAD (P)H: quinone oxidoreductase 1 (NQOl) gene 
and the SNP location therein. 

Figure 22 shows a structure of p53-inducible gene 3 (PIG3) in a quinone 
oxidoreductase homolog and the SNP location therein. 
5 Figure 23 shows a structure of NRH: quinone oxidoreductase 2 (NQ02) gene and 

the SNP location therein. 

Figure 24 shows a structure of sulfotransferase 1 Al (SULT1 A1/STP1) gene and the 
SNP location therein. 

Figure 25 shows a structure of sulfotransferase 1 A2 (SULT1 A2/STP2) gene and the 
1 0 SNP location therein. 

Figure 26 shows a structure of sulfotransferase-associated protein 3 (SULTX3) gene 
and the SNP location therein. 

Figure 27 shows a structure of tyrosyl protein sulfotransferase 1 (TPST1) gene and 
the SNP location therein. 

15 Figure 28 shows a structure of tyrosyl protein sulfotransferase 2 (TPST2) gene and 

the SNP location therein. 

Figure 29 shows a structure of sulfotransferase 1A3 (SULT1A3/STM/HAST) gene 
and the SNP location therein. 

Figure 30 shows a structure of cerebroside sulfotransferase (CST) gene and the SNP 
20 location therein. 

Figure 31 shows a structure of sulfotransferase 1C1 (SULT1C1) gene and the SNP 
location therein. 

Figure 32 shows a structure of sulfotransferase 1C2 (SULT1C2) gene and the SNP 
location therein. 

25 Figure 33 shows a structure of thyroid hormone sulfotransferase (ST1B2) gene and 

the SNP location therein. 

Figure 34 shows a structure of carbohydorate sulfotransferase 2 (CHST2) gene and 
the SNP location therein. 

Figure 35 shows a structure of sulfotransferase 2A1 (SULT2A1) gene and the SNP 
3 0 location therein. 

Figure 36 shows a structure of sulfotransferase 2B1 (SULT2B1) gene and the SNP 
location therein. 

Figure 37 shows a structure of carbohydorate sulfotransferase 4 (CHST4) gene and 
the SNP location therein. 

35 Figure 38 shows a structure of carbohydorate sulfotransferase 5 (CHST5) gene and 
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the SNP location therein. 

Figure 39 shows a structure of HNK-sulfotransferase (HNK-1ST) gene and the SNP 
location therein. 

Figure 40 shows a structure of estrogen sulfotransferase (STE) gene and the SNP 
location therein. 

Figure 41 shows a structure of alcohol dehydrogenase 1 (ADH1) gene and the SNP 
location therein. 

Figure 42 shows a structure of alcohol dehydrogenase 2 (ADH2) gene and the SNP 
location therein. 

Figure 43 shows a structure of alcohol dehydrogenase 3 (ADH3) gene and the SNP 
location therein. 

Figure 44 shows a structure of alcohol dehydrogenase 6 (ADH6) gene and the SNP 
location therein. 

Figure 45 shows a structure of alcohol dehydrogenase 7 (ADH7) gene and the SNP 
location therein. 

Figure 46 shows a structure of short-chain alcohol dehydrogenase family gene 
(HEP27) and the SNP location therein. 

Figure 47 shows a structure of LI cell adhesion molecule (LI CAM) gene and the 
SNP location therein. 

Figure 48 shows a structure of arylalkylamine N-acetyltransferase (AANAT) gene 
and the SNP location therein. 

Figure 49 shows a structure of N-acetyltransferase homolog (ARD1) gene of 
Saccharomyces cerevisiae and the SNP location therein. 

Figure 50 shows a structure of N-acetyltransferase (NAT1) gene and the SNP 
location therein. 

Figure 51 shows a structure of N-acetyltransferase 2 (NAT2) gene and the SNP 
location therein. 

Figure 52 shows a structure of granzyme A (GZMA) gene and the SNP location 

therein. 

Figure 53 shows a structure of granzyme B (GZMB) gene and the SNP location 

therein. 

Figure 54 shows a structure of esterase D/formylglutathione hydrolase (ESD) gene 
and the SNP location therein. 

Figure 55 shows a structure of dolichyl-diphosphooligosaccharide-protein 
glycosyltransferase (DDOST) gene and the SNP location therein. 
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Figure 56 shows a structure of microsomal glutathione S transferase 1 (MGST1) 
gene and the SNP location therein. 

Figure 57 shows a result of typing performed on two different groups of patients 
using the INVADER method. 

5 
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[Abstract] 
[Problem] 

The present invention provides a method for detecting a genetic polymorphism(s). 

[Means for solving the problems] 

A method for detecting a genetic polymorphism^), comprising creating oligonucleotide 
probes and/or oligonucleotide primers so that the probes and/or primers contain a 
polymorphic site(s) present in a gene encoding a drug metabolizing enzyme or so that the 
polymorphic site(s) is/are contained in the amplified fragment when at least one of said gene 
encoding the drug metabolizing enzyme is amplified; and detecting at least one genetic 
polymorphism in a gene of a subject encoding the drug metabolizing enzyme using the 
resultant oligonucleotide probes and/or oligonucleotide primers. 
[Representative drawing] none 
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Oes i g- 
nation of 
Gene 


Na 


Locat i on 


Sequence 


SEQ 
ID NO 


AdUdi 


1 


o flanking -6/3 


agctaagagtcaaagcaccc G/C ctttttccaccagcctcgcg 


1 


ADODO 

AdudZ 


2 


r 1 x 1 _ _ 1, : __ C AC 

5 T lanking - 646 


ccaccagcctcgcgtgcctg T/G tcccttcacggacactctag 


2 


ABCB2 


3 


5 flanking - 563 


ttgcaagcgctggctgctac A/C ggcgacctccctgcgctccc 


3 


ABCB2 


4 


5 flanking - 236 


gctttgcgcgcggcgctaac G/T tgtgtagggcagatctgccc 


4 


ABCB2 


5 


lntron3 + 408 


aaggaaactgaggccaagac C/T ctaaatgctgaaactgcaca 


5 


ABCB2 


6 


Exon4 +153 


ccctcaccatggtcaccctg A/G tcaccctgcctctgcttttc 


6 


ABCB2 


7 


lntron4 + 289 


gtatttctttagcatccaag G/T ggcatagctgtgtctctttc 


7 


ABCB2 


8 


lntron4 + 291 


atttctttagcatccaaggg C/G catagctgtgtctctttctc 


8 


ABCB2 


9 


lntron5 - 63 


ttccttcaggttaatgactg C/T ggttctttgtgtcccctcca 


9 


ABCB2 


10 


lntron7 - 185 


gtctctgcccttgtctttgc C/T gcttcttctatctctactcc 


10 


ABCB2 


1 1 


3' flanking + 71 


agcgcacttttcagctgcgg G/A tgtctcctcttttatcatcc 


11 


ABCB2 


12 


3* flanking + 129 


aactgcatcaccttttccct T/C aagctttttaattcctatga 


12 


ABCB2 


13 


3' flanking + 459 


cattcagggaggcccaggtc G/A tgtgacgtcgacagttgctg 


13 


ABCB4 


1 


exon3 + 3 


aacacccttattttatagat C/T caatgactgagtcaagaatt 


14 


ABCB4 


2 


intron3 + 45 


cagcatctctacttatacca T/C gctctgctttaaggttctct 


15 


ABCB4 


3 


intron3 + 498 


actcaaataggtggtaggag C/T agagacaattcaatacagac 


16 


ABCB4 


4 


intron3 + 515 


gagcagagacaattcaatac A/G gacagaagtcttagatgaga 


17 


ABCB4 


5 


intron6 + 1030 


tagttttgccatgtagaatt G/C aaaaagtgatagatggtgtt 


18 


ABCB4 


6 


intron6 + 1437 


gttaagcctgcttcaatcaa G/A ttagttatattcttgttcta 


19 


ABCB4 


7 


intorn6 + 2449 


ttgacttagcgacactgtta G/A catacttatctttcctgtgt 


20 


ABCB4 


8 


intron7 + 451 


ccttgctgcacctgtgctgt A/C taagtttggcttattatagt 


21 


ABCB4 


9 


intron7 + 530 


agtagagacaggctggcgat C/G acaccggacagagctaactg 


22 


ABCB4 


10 


intron7 - 152 


aacagaatcatgaaattaag T/C tgttaatgatttgaaggcct 


23 


ABCB4 


11 


exon8 + 40 


aggataaattgtttatgtcg C/T ctgggtaccatcatggccat 


24 


ABCB4 


12 


intron8 + 130 


ctggttgactccagatatca T/C agaaggagttgtaaaattct 


25 


ABCB4 


13 


intron8 + 248 


aatacacaggaagcttctaa A/G taaagtaaggaagtcactct 


26 


ABCB4 


14 


intron8 + 531 


ctaaagagtgaatggattca A/G tacgtcccttggaactcacc 


27 


ABCB4 


15 


intron8 + 4240 


ctgaggttccagcttatctc T/A tagagatgtttacttagtct 


28 


ABCB4 


16 


intron8 + 4343 


tgttagaagaaaaaaaggtt C/T atattacaagagggtctgac 


29 


ABCB4 


17 


intron8 + 4677 


cccaagatatcttcataact G/C tccatagtgcctagggtgcc 


30 


ABCB4 


18 


intron9 +113 


tttacccagattcacctatt A/G ttatcatttttgctcccaaa 


31 


ABCB4 


19 


intron9 + 982 


tgtcctatacagtttttgtt T/A taagtttagtaaattgatta 


32 


ABCB4 


20 


intron11 + 457 


tccagcttgggtgacagagt A/G agacttcatctcaaaaaaaa 


33 


ABCB4 


21 


intron11 + 1337 


tactcttggggagcctatca C/G cagggtgggtcagatatagc 


34 


ABCB4 


22 


exon12 + 3 


tgtttcttttctgtccagat A/T ctctcggcatttagtgacaa 


35 


ABCB4 


23 


intron12 + 1288 


cagaccacactaaccctcag T/C tggacctcaggatgtcagtg 


36 


ABCB4 


24 


intron13 + 206 


tgtggataagaaaatagcat G/A tggttagaccatttgtgaaa 


37 


ABCB4 


25 


intron13 + 988 


cagtcggtttggaagcttgc T/C accctttcttcacttcctca 


38 


ABCB4 


26 


intron13 + (1413-1414) 


tttatcttcacttatgtttt (T) ctcagttaagttatgctaat 


39 


ABCB4 


26 


intron13 + (1413-1414) 


tttatcttcacttatgtttt ctcagttaagttatgctaat 


40 


ABCB4 


27 


intron13 + 1931 


cttgcaaatgttgctcttcc A/G caaaaaaaaaaggaaaggat 


41 


ABCB4 


28 


intron23 + 784 


agtatctcctaaactcttgc T/C atgcaggaaaaattatttta ! 


42 


ABCB4 


29 


intron25 + 158 


gaaatattttactgtattaa T/C gtctagaacttaaatataag 


43 


ABCB4 


30 


intron25 + 2920 


ctgagtcttcctatacatct T/A ttccattcctcggatgctgt 


44 


ABCB4 


31 


intron29 +411 I 


cttctcttaccttgaattct A/C ggctctcgaactttgacttt 


45 


ABCB4 


32 


intron32 + 458 


agaaaatgaaattgccctac T/C gagctaactctgaaagcaca 


46 


EPHX1 


1 


intronl + 110 


tgcaaaatgtgtcttactag C/T ttctagtgcataaaatattg 


47 


EPHX1 


2 


intronl + 143 


aaatattggtggagctcttc G/A ctgtgctgggccagtcacca 


48 


EPHX1 


3 


intronl + 1097 


aatccagagagggagataga T/G tggaagttcaagggtggaca 


49 


EPHX1 


4 


intronl + 1717 


ttccaagacagagcgagggg T/C gctgctggggcgtggtttgc 


50 


EPHX1 


5 


intronl + 1772 


aactcgatgctttctcctcc G/T tctgggtcctaactgcagtg 


51 


EPHX1 


6 


intronl + 2054 


gaaatgtaacaggcaacact A/G tggacacagaaagtagatta 


52 


EPHX1 


7 


intron2 + 1414 


atttccaaaatctgtttggg G/T gtaactgaaacacttgggaa 


53 


EPHX1 


8 


exon3 + 174 


taccctcacttcaagactaa G/A attgaaggtatgtttgcaaa 


54 


EPHX1 


9 


intron3 + 6583 


ctgtcaataccatgaagggg G/C ggcgggggcactaagggtgg 


55 


EPHX1 


10 


intron4 + 34 


agaggttccataactgcccc G/A tcctcgccaagggtgggccc 


56 


FPHY 1 
LrnA I 


1 1 
1 1 


i n+ r r\r\A f\1 

ini-ron** ^ oo 


aagggtgggcccggtgttcc C/T accaggctctccttccggcg 


57 


EPHX1 


12 


intron5 + 154 


gcagtgcctgaggcacgttg G/A cttggatcctcctgtctgta 


58 


EPHX1 


13 


intron5 + 276 


tgctggaccaagctctggga T/C agccctgagcagaactcccc 


59 


EPHX1 


14 


exon6 + 130 


gatgtggagctgctgtaccc C/T gtcaaggagaaggtattcta 


60 


EPHX1 


15 


intron8 + 206 


ggtgcctggctcccgggcgg C/A cctcagtaccgctccccagt 


61 


EPHX1 


16 


intron8 + 353 


tggccctcccagaaaagaga A/G ggccctcagtgaggggagag 


62 


EPHX1 


17 


3' flanking + 708 


aggtgcagactcatgcactc A/G gccctgaagaggtgagagag 


63 


EPHX2 


1 


5' flanking - (523-522) 


aaagtcactggatatgcccc (C) tcccccgccccccaacacgg 


64 


EPHX2 


1 


5' flanking - (523-522) 


aaagtcactggatatgcccc (C) tcccccgccccccaacacgg 


65 


EPHX2 


2 


5' flanking - 522 


aaagtcactggatatgcccc T/C cccccgccccccaacacggt 


66 
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Des i g- 
nation of 
Gene 


Na 


Location 


Sequence 

__ 


SEO 
ID NO 


EPHX2 


3 


b t lank i ng - bZl 


aagtcactggatatgcccct C/T ccccgccccccaacacggtc 


0 / 


EPHX2 


A 

4 


b t lank i ng - bib 


actggatatgcccctccccc G/C ccccccaacacggtcttatg 


Do 


EPHX2 


b 


b T lanki ng - bib 


ctggatatgcccctcccccg C/G cccccaacacggtcttatgt 




EPHX2 


6 


Intronl - 74 


tggctgcttctcaatgaata T/C gaacagtgtctgtttccatg 


/u 


EPHX2 


7 


Introno + /2 


gagcattaggtcagaatcca T/C tgaagtgagctttgagatca 


"71 


EPHX2 


8 


lntron4 + 4/J 


gtgtgtctctactttaatct A/u caaaaggtgattgaatggag 


TO 
1 L 


EPHX2 


9 


Intronb + Z/o 


caagagtgggatgttcaagg C/T catcctgacctcacttttga 




EPHX2 


10 


intron8 + 8 


tctgctcctcccggtgggtg T/C gctgtcttgcagctgtctta 


1A 


EPHX2 


1 1 


lntron9 + 1573 


atgtcgtgaagactgatgaa C/T gatggacggctgcactgctc 


/b 


EPHX2 


12 


!ntron10 + 207 


gaacaggatggagatgagct T/C gtttatttgtcttttaatga 


76 


EPHX2 


13 


IntronIZ + 911 


tgaagagacctcgacatgtc G/T catcccacatactacaggga 


/ / 


EPHX2 


14 


Intronl 2 + 2425 


atcttctcagctgagcaaac C/T gaggctcagagggcttaacc 


78 


EPHX2 


15 


Intronl 2 + 2460 


ttaaccccaactggcccaag G/A ccaggtacatgattgggtca 




EPHX2 


16 


lntron12 - 281 


aagtcctttcaagagattat T/C ataagtagtaccttctcatt 


OA 

oO 


EPHX2 


17 


lntron12 - 268 


agattattataagtagtacc T/G tctcattataggaatattga 


O 1 

81 


EPHX2 


18 


Exon13 + 50 


cctgagtcggactttcaaaa G/T cctcttcagagcaagcgatg 


82 


EPHX2 


19 


lntron13 + 1739 


ttgtcgtaacagggttttca G/T atgagcatatttcctttgta 


8 J 


EPHX2 


20 


Exon14 + 33 


atgcataaagtctgtgaagc G/A ggtaagagacatgcttggga 


84 


EPHX2 


21 


lntron14 + 314 


ggattgagagcttacctcta T/C gggggtcacctcgtgtatgc 


85 


EPHX2 


22 


lntron14 + 878 


attcccttattccttcacac C/T gtctgtcactcattcattca 


86 


EPHX2 


23 


lntron14 + 948 


gcacaggctgggtatgaagc T/C ggggctgcatgctcagctac 


87 


EPHX2 


24 


Intronl 5 + 259 


agagggttttcactactttt C/T agtcatggctcctcagagaa 


88 


EPHX2 


25 


Intronl 6 + 459 


tcctcatttgtcaagcagaa G/C atgagtttccaatctctggg 


89 


EPHX2 


26 


Intronl 6 + 645 


gtaagtgaacacactgctac G/A tgccagacttcctgccagac 


90 


EPHX2 


27 


Intronl 6 +985 


gtcattatcatcatatgacc G/A atgaaaatgaccaaactgca 


91 


EPHX2 


28 


3* flanking + 12 


aggtggccttacacacatct T/C gcatggatggcagcattgtt 


92 


EPHX2 


29 


3' flanking + 374 


tgttcacggagaatgcacgg C/T atggggatgaaccctttccc 


93 


EPHX2 


30 


3' flanking + 544 


tagccacctgcctttctccc G/A gcttccctagcagagtttgc 


94 


GAMT 


1 


intronl + 429 


ctcggaaagctgagctcagg G/A agacagctgtccccggggtg 


95 


GAMT 


2 


3' flanking + 626 


cactgacctccttgccctga G/A agaaggccggctcctgtgct 


96 


NNMT 


1 


5' flanking - 228 


ataattttcctgacgagctc A/T agtgctccctctggtctaca 


97 


NNMT 


2 


intronl + 44 


ccccactaatgtgagtcata T/C agatggagtctcagggcacg 


98 


NNMT 


3 


intronl + 149 


ggataaaaacgaatattggt A/G tagcgattccacagtttaca 


99 


NNMT 


4 


intron2 + 158 


agataggcccatgtgtgtgc G/A tgttagtaaatttgtgtatg 


100 


NNMT 


5 


intron2 + 433 


gctgtagccatccaagccta T/C agaacttggctgtgagtgtg 


101 


NNMT 


6 


intron2 - 3064 


atcatctgactggtaagttc C/T agttctgtggtaactcaagt 


102 


NNMT 


7 


intron2 - 260 


atttcatggagggaagtcca T/C ggtagaagcaggctgctagg 


103 


NNMT 


8 


3' flanking + 71 


ggctcagtggttggggccca A/G tggttcatctaggacgggac 


104 


PNMT 


1 


5' flanking - 390 


aagaggtgaatggctgcggg G/A ggctggagaagagagatggg 


105 


PEMT 


1 


exon2 - 4 


agctcagcagacctcctggc C/T gtggtgggtagctcctttcc 


106 


PEMT 


2 


intron4 + 39 


actgtccagacgggagtatc C/T cactgcttggtgagccccac 


107 


PEMT 


3 


intron4 + 1317 


accgtccccagctggcccca G/A cctcctgacatgggcctctg 


108 


PEMT 


4 


intron4 + 1355 


ctggagccaggctgcagccg A/C agtgcctggccatcctggcg 


109 


PEMT 


5 


intron4 + 5925 


gtccaggcactgtggcccta C/T gtgggagtctccagtctcca 


110 


PEMT 


6 


intron4 + 6028 


ggcagtggtccaaggaccag G/C atggactccctcttctcacc 


111 


PEMT 


7 


intron4 + 6078 


atctgtaccctcgcggactc C/T acctggcttcgtgccatcac 


1 1Z 


PEMT 


8 


intron4 + 6089 


cgcggactctacctggcttc A/G tgccatcacccccgccagat 


113 


PEMT 


9 


intron4 + 6379 


tcaggtgtcccctccctcat G/A cctcctcaccctgccctctc 


114 


PEMT 


10 


intron4 + 7339 


tgtaaggaatcctgccaaga C/T ggcagatgcacacggggtca 


1 lb 


PEMT 


11 


intron4 + 7619 


ctcctgcacatgtgctccag A/G gaggaaaggcatttgacagg 


116 


PEMT 


12 


intron4 + 8858 


ggcatgtgtgtgtgtgtgta T/G gtgtgtgagtgtgtgcatgt 


117 


PEMT 


13 


intron4 + 9029 


tttctggaccagaaagcgtc G/A tcctctgccagggcctcttg 


1 1 o 

I lo 


PEMT 


14 


intron4 + 9056 


gccagggcctcttgcacttg C/T gggaaagctgagctgagctg 


1 1 Q 

l ly 


PEMT 


15 


intron4 + 9b12 


ctgagctgggcagcagcatt A/G ctctgtgtgctgctggcact 


1 on 
1ZU 


PEMT 


16 


intron4 + 9523 


agcagcattactctgtgtgc T/C gctggcactggcctggtggg 


1 01 
1Z1 


PEMT 


17 


X mm* mm 4h mmm A m HCOO 

mtron4 + 96ZZ 


gacaaagtgtacaacaaggt G/A tctcgaactgggtcagctca 


1 OO 


PFWT 


1 A 
I 0 


i niron*i + iu/ /o 


CCa L IGC Iggg IC 1 IC I I Ig U/ n dggC Igdd Lgddd L LOOd Lg 


1 CO 


PEMT 


19 


intron4 + 10912 


tctgccccactttgctcaga G/C gtgcaacaaggccttcagga 


124 


PEMT 


20 


intron4 + 11590 


ggacactggcctgatgcaga G/C gtgtggtctctctcctgcag 


125 


PEMT 


21 


intron4 + 12090 


ggccagggcacccctaccag G/C ctgagtcccacctgtccagc 


126 


PEMT 


22 


intron4 + 12263 


tacccgccttcccagatgga G/A cgggctgctcatgggactta 


127 


PEMT 


23 


intron4 + 12448 


tctggtcccctctcctgctt G/A tagtttcctgggctaaaatc 


128 


PEMT 


24 


intron4 + 12730 


tgggaccagtgccgccacca C/T ggcccaaggacctggtgttc 


129 


PEMT 


25 


intron4 + 13240 


gggctccaggcacacagcgg T/C cccagtacacctgtcgcttt 


130 


PEMT 


26 


intron4 + 13494 


tccgtggaactcagagatgg T/C acctccctgcgaggtggggc 


131 


PEMT 


27 


intron4 + 13817 


aactctcccctgctgctgag A/G cagatcttggagcctcggcc 


132 
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Des i g- 
nation of 
Gene 


Na 


Location 


Sequence 

— — 


SEQ 
ID NO 


PEMT 


Zo 


intron4 + 14//3 


ccgccctgtgcttcatgccc C/T ctatgcctctcactgcctgg 


1 71 
1 OO 


nriiT 

PbMI 


Z9 


intron4 + I49bi 


gtcctgaggcccctcccacc G/A gagcctggggtgccctcaca 


1 *?4 
1 Oh 


PEMT 


30 


! ■» -4- ■> *• a i 1 rone 

intron4 + lbo9b 


gctgtgactgtcttggagac T/C gggtcttggcgggcctggtg 


1 OO 


PEMT 


31 


intron4 + 19439 


ccaggagcctctgaggcagc G/A ggggcttctcaaccacacac 


I OD 


PEMT 


32 


intron4 + 19559 


attttgtcagcatgtcacgt C/T cctttcataatgaagcaagg 


1 *J7 
I 0 / 


PEMT 


33 


intron4 + 20051 


acagcactgcgggagccacg A/G catctgcagacgcatttgat 


1 *JD 
I 00 


PEMT 


34 


mtron4 + 20816 


tggactctctggcgtccatc C/T agccacttcagtgcgacgtg 


1 *3Q 

I jy 


PEMT 


35 


intron4 + 21196 


ggctggctgggccctgggat C/G atcgtgacaggctttagtgg 


1 vin 
I4U 


PEMT 


36 


intron4 + 21528 


acaggtgggagccgaggctc G/T ggaggtgggccgggctgagc 


1 At 
I 4 I 


PEMT 


37 


intron4 + 21596 


ccgcttccccgtgctctggc C/T gtagcagaaagtgtcccact 


1/10 

14/ 


PEMT 


38 


intron4 + 22672 


agcctcccactgccttgtgg C/T tgaggggagggggccgggtc 


1 AO 

140 


PEMT 


39 


intron4 + 22713 


tctaacgctgtcttctttgt A/T ctgaaaaccaaacaccttct 


1 A A 
I 44 


PEMT 


40 


intron4 + 23010 


tgccgggcagcggggaggga G/A ggcgagtggttcccccaagt 


1 AQ 
1 40 


PEMT 


41 


intron4 + 23588 


gtgcaggcgccctgcatccc C/T gcagccaagttctgggcgga 


1 AC 

1 4b 


PEMT 


42 


intron4 + 23627 


gacactgccctgagccagga C/T ggtgaggtgggacgccttcc 


1 A~l 

14/ 


PEMT 


43 


intron4 + 23941 


tgaggggttgggactctaca G/A aggagagtggactcacgggg 


1 /1Q 

148 


PEMT 


44 


intron4 + 24091 


gacacctcttcactgtcagc G/T ctgagacacgcccctgccct 


1 AQ 

149 


PEMT 


45 


intron4 + 25348 


caggccagttggaatcctac G/A tagagtgaaagcatctcagc 


1 en 
loO 


PEMT 


46 


intron4 + 25603 


taagcagttaacactgatgc G/A tgatgaaaattccaacagca 


1 C 1 

lol 


PEMT 


47 


intron4 + 31540 


cctccaggtggcaggaacac T/C gtgaggagcatgcaacgtgc 


152 


PEMT 


48 


intron4 + 31637 


gtgggctgggacgccaggac G/A gtgaggggcttcaaggtgtg 


153 


PEMT 


49 


intron4 + 31642 


ctgggacgccaggacggtga G/A gggcttcaaggtgtgtttgt 


154 


PEMT 


50 


intron4 + 35593 


ggaggagctgaaagagctgg G/A gctcgggatcaggtggttca 


155 


PEMT 


51 


intron4 + 35647 


actttgaggcaccaccgcac C/A tgtccgtgcgtgagggagac 


156 


PEMT 


52 


intron4 + 35862 


tcccagtggtggctctgtcc C/T cgtctcagccgagcactcag 


157 


PEMT 


53 


intron4 + 35882 


ccgtctcagccgagcactca T/G cggccagggtggctggactc 


158 


PEMT 


54 


intron4 + 37141 


ccacaggccggatgccttga T/C acttctcagctgcagggctg 


1 CO 

159 


PEMT 


55 


intron4 + 38862 


tggagagaccacctcagaca C/G caaggacgggcatgccatgg 


160 


PEMT 


56 


intron4 + 38872 


acctcagacagcaaggacgg G/T catgccatgggtcccggcag 


161 


PEMT 


57 


intron4 + 39140 


atgtctcaaatctccctccc C/T gggaaatctaggcacaggtc 


162 


PEMT 


58 


intron4 + 39635 


caggcccaggagcaggtggg G/T cctcctcacaggagcagggc 


163 


PEMT 


59 


intron4 + 39713 


actctgagcatgctggctcc C/T tccttctttccagggcagca 


164 


PEMT 


60 


intron4 + 40436 


cctggttgtgcttcggaccc G/A gaggcagacagaggaggcct 


165 


PEMT 


61 


intron4 + 47485 


acaatgactgttggagccct C/T gagcaggctgtgtcacgtgg 


166 


PEMT 


62 


intron4 + 48131 


actgggggatcctgaatccc G/A cctcctgatgccagtggagc 


167 


PEMT 


63 


intron4 + 48558 


cacagtgtgaactgttaggc C/G acagccacatcttgccggag 


168 


PEMT 


64 


intron4 + 48702 


gagatgggggcggttcggga G/A gcaaaagcaggaaggcagaa 


169 


PEMT 


65 


intron4 + 50302 


gcatgtgcatgggcagaggc T/C gttcccatctgagtgggacc 


170 


PEMT 


66 


intron4 + 54102 


ggccgcgtgctcctgcagcc A/T tgggctcctctggcagttct 


1 71 


PEMT 


67 


intron4 + 54220 


cccagggacagatcttctcc G/A ccagacgtctctttctgcct 


1 72 


PEMT 


68 


intron4 + 54371 


gcagataatgtgcagctggg G/A tgcatgtggttgttgctccc 


173 


PEMT 


69 


exon5 + 79 


tggcctgctactctctaagc G/C tcaccatcctgctcctgaac 


174 


PEMT 


70 


intron5 - 6796 


ggaggaagtcagcttcttac A/C gatggtggctcccagctttc 


I /O 


PEMT 


71 


intron5 - 6636 


ttttctcctctcaccttttg T/C gttcagaggcagaggtgtgc 


1 /b 


PEMT 


72 


intron5 - 6448 


gttgggccaggctctgacag G/A accctcgggaccagctcctg 


1 11 
lit 


PEMT 


73 


intron5 - 5218 


ggagccctggctgaagaagc C/G ttacgaccaaggcctggagg 


1 TO 

l /o 


PEMT 


74 


intron5 - 4824 


ggacaggccgggggttgagc G/A getgeatgaaggagggaggg 


1 TO 

I /9 


PEMT 


75 


intron5 - 4249 


tcaccagagtgatttcctcg C/A ggcaggtgcctggggtagcc 


1 on 
1 ou 


PEMT 


76 


intron5 - 4230 


gaggcaggtgcctggggtag C/T cactgggcggggtccatgag 


101 

lol 


PEMT 


77 


introno - 4182 


ggagagtaaggggtgggggg G/A cacttaggacagggaagctg 


1 OO 

loZ 


PEMT 


78 


introno - 3369 


ccaggtggggccgtgtgcct G/C tggcctggtgtgtggcccag 


1 0*5 
I OO 


PEMT 


79 


introno - ZbZo 


cagggaagctgggccctgaa C/T gagctgggcttttgggccac 


1 Q/l 
1 04 


PEMT 


80 


introno - 1200 


attattgtgagcatgggaag A/T gcacatttggtcacacatgt 


1 fit; 
1 oO 


PEMT 


81 


introno + 606 


gcctggctagacgcccacca A/G tgaccctgatgatggcagca 


1 QC 

I ob 


nriiT 

PEMT 


no 

oZ 


intron6 + 1229 


tttggtccaggaagggggac G/A gcagccaggagcgtctggat 


1 R7 
I 0 / 


dcut 

rtMI 


no 
00 


intron/ + /lb 


atggagatgtgctcccccgg C/G gggtcagaggacctgcggtc 


1 ns 

I 00 


PFMT 


RA 
OH 


inxron/ ▼ 100/ 


G IC IgggggaCgCalaagoC U/ n trl/ Ll/OdgdggdOd Ltdguud 


189 


PEMT 


85 


intron7 + 1718 


gggcttccaggtgtctgagc T/C ccccggcatgtaggacccca 


190 


PEMT 


86 


intron7 + 2695 


ggctttgggggaccctggac C/T catttctagaaaacagcctt 


191 


PEMT 


87 


intron8 + 140 


ccagggctcccaggtcagag C/T ggccatggtagcttacaatg 


192 


PEMT 


88 


3' flanking + 179 


tacttaggaggegtcagggg C/T tcacctggccatggccatgg 


193 


PEMT 


89 


3' flanking + 394 


gatgacactgtcattcctaa A/G tgaatggccttgtgctgacc 


194 


GSTM3 


1 


5' flanking - 144 


ccaacgccggcattagtcgc G/T cctgcgcacggccctgtgga 


195 


ALDH5 


1 


5'f lanking - 2808 


cgttgcactgtaggactctc C/T ccacgtcccctaatcccatc 


196 


ALDH5 


2 


5' flanking - 2575 


gcagttcccgcggatagaga A/G ggtccggtccttcccgctgt 


197 


ALDH5 


3 


5' flanking - 2537 


tgtgggtgaactgtaaaaaa C/T tgcctgtattcaggaggata 


198 
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Desig- 
nation of 
Gene 


Nql 


Locat i on 


Sequence 


SEO 
ID NO 


ai nuc 
ALUnb 


A 

H 


o t i anK i ng y*»u 


CIlCaaClaaluLgggaoUd O/ 1 LdUdU LU L I Lad L I L LV»a 


199 


ai nuc 


0 


o T 1 anK i ng - /ob 


tgggaaagctgaaaagggat G/T ctgagacctgtggttggggg 


200 


ai nuc 


b 


exonl + loo 


ccgacggxcaacccxaccac ggggaggxcaxxgggcacgx 


201 


ai nuc 
ALUnb 


-i 

l 


exon i + zb/ 


cgxgaaagcagccugggaag \j/ \ 


202 


ALDH5 


o 
o 


exonl + ozu 


gcggggccggcxgcxgaacc u/ i ccxggcagaccxagxggagc 


203 


ALDH5 


Q 

y 


exonl + 605 


acttgccccggcactcgcca C/T aggcaacactgtggttatga 




ALDH5 


10 


J T lank i ng + IbZ/ 


aaagtgcaactgtaagaccc G/A tagagaaaaactctggttcc 


205 


TGM1 


1 


bxonz + i /y 


tgccgaaatgcggcagatga C/T gactggggacctgaaccctc 




TGM1 


Z 


1 «*»«nQ CI 1 

introny - oil 


acx xaccacxc xgxcc xcxc 0/ » tgccdggccLCLLooigLOd 




TPU1 

TQM l 


3 


InirAnfl OTO 

Introny - Z/Z 


ccgcacatctgtaccctgcc C/6 ccatcctccagcagagcagc 


208 


TGM1 


A 

4 


Intronio + 04 


xcagxcaxgggxxcxcxggx w i ccaacxxcaccgcxgacxga 




TGM1 


5 


Intronlu - bl 


aggaggccgggagtcaggcc A/G ccctcagaccctctggctca 


i 1 u 


TGM1 


6 


IntronlZ - 4/ 


gggagtccctgggggaagcc T/G catgtagggaagcaggcctc 


91 1 


TGM1 


7 


Intronio + /Z 


ggataaggacatcagaggtg G/A gcgctaagccagcagcaggc 


91 9 


TGM1 


8 


lntronl4 + lo/l 


atctcttacccacaccccca C/G catggtggggaggttcctca 


91 ^ 
Z 1 o 


TGM1 


9 


lntron14 + 1691 


ccatggtggggaggttcctc G/A tcctaagggatccgcagagc 


914 
i. I *♦ 


TGM1 


10 


1 k- ^ ^ _ 1 A < CO/I 

IntronH - ioo4 


tccctgcctccctccttcag G/A gagctcagaaacaccttcaa 


91 R 


TGM1 


11 


IntronH - 1459 


ggaaacccctcagaaccagg T/C tccaagccaaatgctttgcc 


Z lb 


TGM1 


12 


IntronH - 801 


cagaatacaaaagtgggatg G/C gaggcaaggagtcccgttag 


917 
L I / 


TGM1 


13 


Exonl 5 + 233 


ctcgaggtggagcttagccc T/C gtgccaggagcaatgggact 


Z lo 


TGM1 


14 


Exonl 5 + 369 


ggagtcagtcttcacttgca C/A tgggggaacagatgctaata 


ziy 


GGT1 


1 


intronl + 85 


ttatccagtaaggtggctcc G/A tcacctcttttcctggtggg 


99H 


GGT1 


2 


exon3 + 68 


gacggccaggtccggatggt G/T gtgggagctgctgggggcac 


ZZ I 


NQ01 


1 


1 intron 1 80 


aggaggttgtaggggcttgg C/A ctgaattttgttccttgact 


999 
ZZZ 


PIG3 


1 


5' flanking region -47 


gggaaggaggaaaggaaaga G/A ggggagggtggttctgctta 


999 


PIG3 


2 


intron 2 243 


taacaccggacgcccagcag A/C agtcccagcttcttagaatc 




PIG3 


3 


3 flanking region 282 


agcaggccccagccctgccc G/A ctactcacctgggccccacc 


99C 
ZZb 


NQ02 


1 


5' flanking region -434 


tttctgttgcaccacggacc C/G tcattctgtaaccgggatac 


ZZb 


NQ02 


2 


5' flanking region -406 


gtaaccgggataccagccag A/G gatggggagcgggaggcgca 


097 
ZZ / 


N002 


3 


5' untrans lated region -102 


tcctgcggctcctactgggg A/C gtgcgctggtcggaaggtga 


99Q 
ZZo 


N002 


4 


intron 1 1919 


tcactcaaatagagctgagt T/C agtcactcagctcttggacc 


OOO 

ZZ9 


N002 


5 


intron 1 2004 


acaaactcacatgccaccag C/G catatgatgtaaacatgtaa 


9 in 
zou 


N002 


6 


intron 1 3391 


aaagcagagggctgtgcagg C/T gcccctgcccctaggctagg 


991 
ZO I 


NQ02 


7 


mtron 1 3456 


caaaggcctcatcctcaggg C/A ggccaactcttctgttttag 


999 

COL. 


N002 


8 


mtron 1 3595 


actgcccagctttaggttca i/u tcTtgtaagtgttgctggtg 


999 
^00 


N002 


9 


intron 1 3596 


— J- . — ..XXI «»4-4.»«+ T /r> .XX.X...X-XX-.X_„4..X 

ctgcccagctttaggttcat l/u cttgtaagtgttgctggtgt 


Z04 


N002 


10 


. -4 n r Art 

mtron 1 3598 


gcccagctttaggttcattc 1/L tgtaagtgttgctggtgtca 


Zob 


N002 


1 1 


mtron 1 3651 


ccctgcgctttgaagggatg A/G atgtgacctctcccacattc 


99fi 
ZOD 


NQ02 


12 


mtron 1 6036 


tggtgtggcggttcactgat C/T ccccagccttctgctcgatc 


Oil 
ZO / 


N002 


13 


intron 2 14 


atggcaggtaatgattcact A/G ttgtggagtaagactttttt 


ZOo 


N002 


14 


intron 2 192 


gccacgtggaagtgtataaa w 1 tatctggaattaxcttgttx 


99Q 

zoy 


N002 


15 


intron 2 635 


caccctgtttagcacctagc A/C ccatccctggcctctgccca 


9^n 


N002 


16 


intron 2 685 


agtagcacccctcccccacc G/A gctgtgacaaaccaaaatgt 


941 
Z4 I 


NQ02 


17 


exon 3 139 


ctgatttgtatgccatgaac T/C ttgagccgagggccacagac 


949 


N002 


18 


intron 3 36 


nA+i>n^n4n4'4"fn4'nnnnn/> T/P n X-XXX-X.Xi.XXXX-_XXX 

aatgctctatttataaaaac l/u atctttatgtttxttacxxx 


949 
Z40 


N002 


19 


intron 3 728 


aacgtgggcataaaccacca T/C ctagtgccaaaaagcaggtg 


944 


N002 


20 


mtron 4 1577 


tgcctctgcacaccccttcc C/T gacaccagccctttctttac 


94R 


N002 


21 


; _j. _ _ A 10*30 

mtron 4 looZ 


tcggccggccacgtggagcc C/T gctttcctcctcgcacccac 




N002 


22 


mtron 4 Zooo 


tggtgttacgcacagctcct C/T gtcccctccctgcctgccca 


947 


N002 


23 


„„„„ r oon 

exon b ooO 


ctgtactggttcagcgtgcc A/G gccatcctgaagggctggat 


94fi 


N002 


24 


exon 5 405 


atcccaggattctacgattc C/T ggtttgctccaggtatgtgc 


94Q 

CH1J 


N002 


25 


intron b Zl 


gtatgtgctcttggataagg A/T tcactatggatagttggagg 


9Rn 


N002 


26 


; ^+ » c oco 

intron b Zbo 


atggcaaacaagggagtggg T/C caggtgtcaggtgacggggg 


9m 


NQ02 


If 


mtron o Z4ob 


ccccccttaaatcatttaac T/C gaatggtatgtaacaggtgt 


9R9 


SULT1A1 


1 


b Tlankmg region -Ib9/ 


gcagagxaaagggacxcacx u/u aagaagaggaacgxgggggx 


9R9 


Cl 11 T1 A 1 

oULI 1A1 


o 
c 


5' flanking region -1491 


gaggggxaxa l icaxgaaga u/ i iccdggddddgg Ldddga l l 


254 


Sill T1A1 


3 


"f 1 anU i nff rppinn — 1 97fi 


cggtttcatatgttactgat C/T atacaatgagatcctaggtg 


255 


SULT1A1 


4 


5* flanking region -1375 


ggtttcatatgttactgatc A/G tacaatgagatcctaggtga 


256 


SULT1A1 


5 


5' flanking region -1370 


catatgttactgatcataca A/G tgagatcctaggtgaaacct 


257 


SULT1A1 


6 


exon IB -65 


aaccctgcattccccacaca G/A cacccacaatcagccactgc 


258 


SULT1A1 


7 


intron IB 442 


gagccaccctgcctaggcct G/A tgcttttgctgagtcatcag 


259 


SULT1A1 


8 


exon 1A -197 


gctgggggtcccagcaggaa A/G tggtgagacaaagggcgctg 


260 


SULT1A1 


9 


exon 1A -159 


ctggctggcagggagacagc A/C caggaaggtcctagagcttc 


261 


SULT1A1 


10 


exon 1A -95 


gagaccttcacacaccctga T/C atctgggccttgcccgacga 


262 


SULT1A1 


11 


intron 1A 60 


ctggttttcagccccagccc C/T gccactgactggctttgtga 


263 


SULT1A1 


12 


intron 1A 69 


agccccagccccgccactga C/G tggctttgtgagtgcgggca 


264 
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Des i g- 
nation of 
Gene 


Na 


Locat i on 


Sequence 


SEO 
ID NO 


CI II T1 A 1 

bUL I I Al 


1 9 




intron 1A 174 


Xglga Lgg Lgg LadgggadO u/ n ggOO LggU LO Lggl/Olil< Lgd 


265 


SULT1A1 


14 


intron 6 11 


catgaaggaggtgagaccac C/G tgtgaagcttccctccatgt 


Z.UD 


SULT1A1 


lb 


intron 6 17 


ggagg LgagaCCaCC LgLga M/ I gC I LCCC LCOd Lg LgdOdL-L, 


9fi7 


SULT1A1 


1 c 

l b 


intron o oo 


gaagcttccctccatgtgac A/T cctgggggccggcacctcac 


268 


SULT1A1 


1 / 


intron 6 71 


ctcacagggacccaccaggg T/C cacccagccccctcccttgg 


9fiQ 


SULT1A1 


18 


intron b lUb 


ttggcagcccccacagcagg C/A ccggattccccatcctgcct 


L. IV 


SULT1A1 


19 


intron b ill 


gcagcccccacagcaggccc 6/A gattccccatcctgccttct 


9*71 


SULT1A1 


OA 

20 


intron b z/u 


ctccctgccaaagggtgtgc C/T acccagggccacagtcatgg 


979 

CI C 


SULT1A1 


21 


intron 6 488 


ttttacttttcctgaatcag C/T aatccgagcctccactgagg 


971 
CIO 


SULT1A1 


22 


intron 6 509 


aatccgagcctccactgagg A/G gccctctgctgctcagaacc 


01 A 
c m 


SULT1A1 


23 


exon / buu 


ccctctgctgctcagaaccc C/G aaaagggagattcaaaagat 


01^ 

CIV 


SULT1A1 


24 


exon 7 645 


gagtttgtggggcactccct G/A ccagaggagaccgtggactt 


97fi 
C /D 


SULT1A1 


25 


exon 8 902 


gctgtgagaggggctcctgg G/A gtcactgcagagggagtgtg 


Oil 
CI 1 


SULT1A2 


1 


5' flanking region -547 


tgttctttcttggttctatg G/C atccatgctctgctccaccc 


97ft 

CIO 


SULT1A2 


2 


5' flanking region -425 


tgtgggttgcactgggccag G/A acccctggcaccttcaagac 


970 

z /y 


SULT1A2 


3 


5' flanking region -358 


ctttccagggcctgcctatc w I cagctttctccttcttgcct 


9QA 
ZoU 


SULT1A2 


4 


5' flanking region -355 


tccagggcctgcctatccca G/T ctttctccttcttgcctggg 


OQ1 
£0 I 


SULT1A2 


5 


5' untranslated region -28 


actgcgggcgaggagggcac A/G aggccaggttcccaagagct 


282 


SULT1A2 


6 


intron 1A 85 


ctgactggccttgtgagtgc G/A ggcaagtcactcagcctccc 


TOO 

COO 


SULT1A2 


7 


exon 2 24 


gagctgatccaggacatctc T/C cgcccgccactggagtacgt 


OQA 
COH 


SULT1A2 


8 


intron 2 34 


gccacccaccctctcccagg T/C ggcagtccccaccttggcca 


285 


SULT1A2 


9 


intron 5 77 


cagcaaccctgtgtcggcac T/C ccctgcccgcttctccagtg 


cob 


SULT1A2 


10 


intron 6 684 


actggggtcccaggggtcga G/C gagctggctctatgggtttt 


287 


SULT1A2 


11 


3' untranslated region 895 


gctctgagctgtgagagggg T/C tcctggagtcactgcagagg 


288 


SULT1A2 


12 


3 flanking region 98 


cctccccgctccagctcctc A/T acttgccctgtttggagagg 




SULT1A2 


13 


3' flanking region 817 


ccactgactcggggcttgcc A/C aggctgccagggctggcaaa 


*yu 


SULT1A2 


14 


3' flanking region 1006 


cctctcccctggaggctgct T/C tacccgctgtgggggcgcat 


291 


SULT1A2 


15 


3' flanking region 1464 


tcccgtagcccaggcaagtt C/T ggtgaccagagagcagcccc 


c\)c 


SULTX3 


1 


intron 1 332 


cctgcttctccctttacctg G/T ctggctgtgtgaccttggac 


293 


SULTX3 


2 


intron 1 1167 


taggaatggctaagcgtgtc G/A ttggcttctgtggccactca 


OOV1 


SULTX3 


3 


intron 1 2872 


cattctcactgatgcagacg G/A aagcttctgggcctgggcgt 


cyo 


SULTX3 


4 


intron 1 6242 


cacccttggcttttaccagc A/G tggaaacattttacctgaat 


296 


SULTX3 


5 


intron 1 6601 


gcgtgggcttctggagggag C/T gagaggagagtggagggccc 


zy / 


SULTX3 


6 


intron 1 6768 


agcttgaaatgagccagact C/T tcctgggacctgttgacccc 


OQQ 
CVO 


SULTX3 


7 


intron 1 6905 


agtactttgttttatcctcc C/l catcctcacaactttgccat 




SULTX3 


8 


intron 1 7464 


gccaggatcccttgagagac G/A acatgaacacagccaggagc 


OAA 


SULTX3 


9 


intron 1 7833 


tgcttcgggctgggcttggc G/A ggggcagctgtgctccaggc 


OA1 

oU I 


SULTX3 


10 


intron 1 8189 


caaactggggcccttaatgc C/T gcacaccagagcctcctttc 


OAO 
OVC 


SULTX3 


1 1 


intron 1 8316 


ctctcacacaagggcggagc C/G tcttccccttgaggcagagc 


OAO 


SULTX3 


12 


intron 1 8617 


agacagaggctggggccaag C/T cagggttgccggagcttcct 


OA>l 


SULTX3 


13 


intron 1 8631 


gccaagccagggttgccgga G/T cttcctggactggtcaggcc 


one 


SULTX3 


14 


; „ j_ 4 n inn 

intron 1 9493 


ttttcctcttagagcttccc u/A tcgtgctctgtgtcgagggc 


one 
oUb 


SULTX3 


15 


intron 1 10306 


caggcggggagcctgaatgc C/T gcagtcgtgagggtggccag 


om 


SULTX3 


16 


intron 1 11987 


tcataaaataatgatatcag T/C acactttttggaaatttgag 


OAQ 


Ol 11 TWO 

SULTX3 


17 


intron 1 13085 


ctctgtgcccggtgttgaga C/A aggccatgccctagagtcct 


ono 
juy 


Ol II T v *1 

SULTX3 


18 


intron 1 13108 


gccatgccctagagtcctgg G/A gagttccaccccagaacagc 


01 n 

0 IU 


SULTX3 


19 


intron 2 700 


gaaccatctgggagtcgttc C/T gtactgccgtgccgagggcc 


01 1 

o l l 


SULTX3 


20 


intron 2 818 


agccatagtagctagccagc G/A atcagcgctgggaggggagc 


119 
O I z 


r>i II T V O 

SULTX3 


21 


intron 2 1677 


actccacttcccctgaaccc C/T accccttccttcctcctctg 


01 0 
0 I o 


Ol II TV1 

SULTX3 


22 


intron 4 4954 


gcgtgccgaaggcgggaggg C/T tgggatggctcaagacgtga 


HA 


O l II TV 1 

SULTX3 


23 


intron 5 3632 


ccagctgactcccacaccag C/T ggtcagagaacattgtcttt 


01 R 
O I D 


Ol II TV1 

SULTX3 


24 


intron o 3662 


acattgtcttttaaggtttc C/T gaagtgctgcaataaagaaa 


11 R 


oi ii tvi 

SULTX3 


25 


intron b 1874 


tctgatctcagagagctgac A/G atggaaagaattctaaacga 


11 7 


Clll TVI 

bUL 1X3 


oc 
ZD 


intron b 2lod 


agaccggtgcctgcagttta T/G cccacagctcagccctccct 


O I o 


Clll TVI 

SULTXJ 


LI 


intron 6 Zo24 


ggaagggccagggctgcctg T/C gatgcccagagcagtgcact 


HQ 


Clll TVI 

bUL 1 A J 


OQ 

Zo 


;.i.. n c OCT3 

intron b zo/o 


aga LCo LaCLCgC LCC Lggg M/U LgllLdlLdddOdl/OLgOLrd 


190 


^iii tvi 

OUL 1 AO 


9Q 


1* f I ank i ner rpcri nn 19 
o 1 IdllAlNg IcglUIl \C 




321 


SULTX3 


30 


3' flanking region 445 


tccaaagcctgtcttcctga T/G ttcctgtggaaggagagtcc 


322 


TPST1 


1 


5' flanking region -298 


acccgccaccatgcccagct A/C attttttttgtatttttttt 


323 


TPST1 


2 


intron 1 3520 


agaaaagcagattaatgtaa C/G agtgacgcttagacaacaag 


324 


TPST1 


3 


intron 1 3610 


ggcagaaagagaatatagca A/G ctattaaacacaaataaatt 


325 


TPST1 


4 


intron 1 20828 


tattgctgtccacctggtca A/G tgtgtcctgctgataagtgc 


326 


TPST1 


5 


intron 1 -6761 


aatacaatacttattctgta T/C aattctagagggcccagaga 


327 


TPST1 


6 


intron 1 -544 


tagaacaagtgaatatttta C/T gttcttagtggtttatggtt 


328 


TPST1 


7 


intron 1 -526 


tacgttcttagtggtttatg G/T ttggcagttttcccccaaca 


329 


TPST1 


8 


intron 1 -234 


tcaagacatttaataatgca C/T atgtttcagctaaccctttt 


330 



5/11 



Table 1 



JP2000-399443 



Desig- 
nation of 
Gene 


Nil 


Location 


Sequence 


SEO 
ID NO 


TPST1 


y 


;_4-__ n 1 AO 

intron 1 -4o 


ttatagtgggtttaagcatg A/G tttctaaaaaatttaaataa 


■I'll 

JO 1 


TPST1 


1 A 

10 


intron z -loy44 


aaaacattagaactgggaag G/A ttaaaaaatctttagtcttt 


ooz. 


TPST1 


11 


intron Z -looo/ 


tatgtgcaccctaataacat A/G tttccttaaaactagtacta 


ooo 


TPST1 


12 


intron 2 -looUl 


ttggaaggtaacttaatgta A/G gtgcctgaaaaacagggata 




TPST1 


13 


I m1**AM O 1 CA 

intron l -lay 


gaatggggatttccctcagt C/G ctgcccactggctgctcttg 


OOO 


TPST1 


14 


intron z -iy 


acctgttgccttaaactcac G/A cctgctttgtttttccaggt 


ooo 


TPST1 


15 


1 ~- 4- MAM O 1 CO 

intron o loo 


tgctggggaagaaagatcag C/G gtctgggacttgttgatttt 


Jo / 


TPST1 


16 


intron 3 o7/y 


agcagggcacgtcaccctcc C/T ggcacacccatgtgttcacc 


OOO 


TPST1 


17 


intron 4 2yz 


ttgttattttcattatgaac C/T atgaaatatttcagctgaaa 


ooy 


TPST1 


18 


3' untrans lated region 1518 


gttgtctgtacatgttctaa l/u gttttgtagaacacgtgtgc 


n 

04U 


TPST1 


19 


3' flanking region 264 


acggtgcttggcctgcatta w I cattttgtagtgaagtttct 


i>i 1 

04 I 


TPST2 


1 


intron 2 578 


tcacctatcatcctcactgc G/A aggatgccaggatacctccc 


04Z 


TPST2 


2 


intron 2 789 


_H _ — — .^l a a1 a a a aaI a A / 4 4«*a4*4a4 4-a4> aa4>aaa4>4> 

cttaagccatcgtgcaggtc A/b ttgctgtcttctgctcactt 


040 


TPST2 


3 


intron 3 2009 


cccaggctggagtgtagtgg T/C gtgatctcggctcactgcaa 


o44 


TPST2 


4 


intron 3 2017 


ggagtgtagtggtgtgatct C/T ggctcactgcaacctccgcc 


o4o 


TPST2 


5 


intron 3 2035 


ctcggctcactgcaacctcc G/A cctcccgggttcaagcagtt 


o4o 


TPST2 


6 


intron 4 104 


- -1—1 A AM A A AM A A A MlA A /X 4- A a1 A J* A A A A A A A A aA A A A A 

aatgttcagtctctcaattc C/T tggtcatctgatttgttcct 


o4 / 


TPST2 


7 


intron 4 379 


taaataaataaactattggt C/I cctttcttgtcttataaggt 


o4o 


TPST2 


8 


intron 4 588 


tactgcagcctgatacttct C/T ggcttaagccatcctctcac 


J49 


TPST2 


9 


intron 4 626 


caccccaggctcctgagtag C/T taggactgcaggtgcacgcc 


350 


TPST2 


10 


intron 4 718 


cccaggctggtctagaactc C/G tggccgtaagggatgcccct 


351 


TPST2 


11 


intron 4 873 


gttgatggccttatttatac G/A tttccattacagcttctagt 


352 


TPST2 


12 


intron 4 949 


caaatatttgaaaatgggac C/G caggcctgaggaagagcttt 


353 


TPST2 


13 


intron 4 1033 


taagctcagcatttctgagc G/A tgtgctgattttaggaaata 


354 


TPST2 


14 


intron 4 1051 


— — . _1 .4- __A A aA AA 1 A A A A A A /O A M A M A M A A A A A M aA A A A A A «■» 

gcgtgtgctgattttaggaa A/G taaacagttatcgtattgaa 


ncc 
ODD 


TPST2 


15 


intron 4 1356 


gattcaacgtacataccagc C/T gacattgacaggtgaatggc 


356 


TPST2 


16 


intron 4 1707 


gtctccttaaaaggtggctc G/T ctgcccctggcttgccccag 


357 


TPST2 


17 


intron 5 215 


aagaccagcctgaccaaaac G/A gtgaaaccccgtctctacta 


358 


TPST2 


18 


intron 5 341 


tgggaggcagaggtcgcagt G/A agctgagatcacgccgttgc 


359 


TPST2 


19 


intron 6 31 


ggacttcactgggggttccc G/A ctgcttctgggtggccccgg 


360 


TPST2 


20 


intron 6 273 


gtttgtctgacactggggac A/G gggcaggaagcaccactatg 


TCI 

ool 


TPST2 


21 


intron 6 693 


aaagggatttttttgaactt G/C gtaattcaaagatttaagat 


362 


TPST2 


22 


intron 6 1635 


tcctgggtacagagttggcc T/G tgaacaaacatgagtccttc 


363 


TPST2 


23 


3' untrans lated region 1147 


cttccccactttcagatctc C/T gcaaatgacttcattgccaa 


oo4 


SULT1A3 


1 


exon 8 843 


cgcttcgatgcggactatgc G/A gagaagatggcaggctgcag 


365 


CST 


1 


intron lb 6302 


agagctccccagagaggact A/G tgaggctgcatgatgcatga 


366 


CST 


2 


intron 2a 1004 


gagtgagacccccatctcta C/T aaaattttttttaaaaagta 


367 


CST 


3 


intron 2a 1395 


atgcctaagtttacagtagc T/C aggcaggaaaggcacaacca 


oco 
ODO 


CST 


4 


intron 1d 473 


ccagagcctgaggttggtgc T/A ggggcccctccatggctgcc 


369 


CST 


5 


intron 2b 726 


ctatctctccagtgcctctc T/C gtccctgtctggaccctgct 


o/O 


CST 


6 


intron 2b 745 


ctgtccctgtctggaccctg C/A tggggggccacagagcaggc 


o/l 


CST 


7 


exon 3 85 


tcactagtttcctgctgctg G/A tgtactcctatgccgtgccc 


o/Z 


CST 


8 


intron 3 308 


tcgtctgaggtcaggagttc G/A agaccagcctggccaacatg 


373 


CST 


9 


intron 3 853 


A. A. 11 _A _A A A. A A AMI AAA _ / A A A A A A 4- MM* A A A M A A A M A A A M 

ttttgtcctataaaatggca G/A tttcatgtggcccaagctga 


0/4 


CST 


10 


exon 4 198 


gaggcagtgatccgggccaa C/T ggctcggcgggggagtgcca 


O/O 


SULT1C1 


1 


intron 3 2280 


— — . — X AAA A AmA _ AA 11 A — . /X 1 _ M A mA A A A A aAAAA M M A 4> 

gcaaatttttggtattttta G/T tacagtcagggttttaccat 


o/b 


SULT1C1 


2 


intron 3 3742 


gcagatctcactttctggca G/A attccctgaatttgctcccc 


o / / 


SULT1C1 


3 


intron 3 4453 


ttcatagggcttttccctca U/ 1 ttgttttgtaattttgtata 


0 /o 


SULT1C1 


4 


intron 3 5234 


gaaaagagactagaggcagg A/G gagctttgcagttcttctaa 


no 

o/y 


SULT1C1 


5 


intron 3 6175 


tggctggcaggaaggtgagg G/C agtcctctcttctctggtcc 


OoU 


SULT1C1 


6 


intron 4 205 


acatgaaggcaggatccaga T/C tgaatgtttggagggaacta 


OO I 


SULT1C1 


7 


intron 4 408 


ggctcacgcctgtaatccca G/C cactttgggaggccgaggcg 


0O£ 


SULTICI 


8 


! M.4- H AM Jl ^ OH 

intron 4 4z9 


cactttgggaggccgaggcg G/C gtggatcacaaagtcaggag 


OOO 


CM II T1 PI 

SULT 1C2 


1 


5' flanking region -110 


tcctgttaactcacagagaa C/T ggaagggctggaacgggacc 


oo4 


cm ii t 1 no 

SULT1C2 


2 


exon 1 15 


acactaatggccttacacga C/G atggaggattttacatttga 


OOD 


SULT1C2 


3 


I mAmAM "i OAT 

intron 1 29/ 


_4-~.,^~~4-4.~4-4-4-— 4»4-4-_4-4-~. A / P 1 T+nnAAniAinnnnnnl+nl 

gtagacttgtttatttattc A/U ttcccaatctaggcccttat 


OOD 


OUL I I \»L 


A 

** 


I nir on i ooo 


gas «■& Lg Igagb Lagaaagg l/U ga LOO Lgag Li/iga l l Lbbb 


387 


SULT1C2 


5 


intron 1 2300 


gggctactatcagcagccac C/T acctcaggaaggatgacttc 


388 


SULT1C2 


6 


intron 2 455 


aagacttggaagcaaataga T/G aaaaaaaaaatcgtagaaat 


389 


SULT1C2 


7 


intron 4 55 


caaaatctccaaacacccta G/A aaggaaagaatcttttcttt 


390 


SULT1C2 


8 


intron 4 111 


ctgccttctttaatggaaca T/C tctcacttctcttcaggaat 


391 


SULT1C2 


9 


intron 5 1657 


ctttgtgtttactttgtttt T/C acttggtacaaaagtgttgt 


392 


SULT1C2 


10 


intron 5 2082 


tctgctcctagagatggagg C/A gtcccacagccacagtgatg 


393 


SULT1C2 


11 


intron 6 933 


agctactgaacctctcccac A/G taactgtatttcaggggcag 


394 


ST1B2 


1. 


intronl 80 


acttgtccataaaatcatta C/T cattctaaataaagttaata 


395 


ST1B2 


2 


intron 2 -352 


aacatttaaatagtcattta T/C agcaatgcacaggtataata 


396 
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Table 1 



JP2000-399443 



Des i g- 

lid L 1 Ull w 1 


No. 


Locat i on 


Sequence 


ccn 
otU 

i n Nn 

1 u nu 


ST1B2 


3 


intron 2 -85 


attacataatgetcaaaaat G/A tcttgaaaaactggttggca 


397 


ST1B2 


4 


intron 4 460 


gtacttgacattaaaaaata T/C ctgatgtttatatatccata 


398 


ST1B2 


5 


intron 4 470 


ttaaaaaatatctgatgttt A/G tatatccataaatagctaat 


399 


ST1B2 


6 


intron 4 518 


tttaagattgtcctcatatt C/G ttacttcctttgettactaa 


400 


ST1B2 


7 


intron 4 616 


aatgtttatgaaaatagact T/C ttatctggttttagtggcct 


401 


ST1B2 


8 


intron 5 58 


ctgcatcatgctgtaaaagg G/A ttgatatttgctttccaact 


402 


ST1B2 


9 


exon 6 612 


taatagaatccaaaggagga A/C atcaagaagatcattagatt 


403 


ST1B2 


10 


intron 6 582 


aatacattacttccatttaa G/A tagtctgtttattgtggctt 


404 


ST1B2 


11 


intron 6 3130 


agatgtaaaaaattattcaa A/T ttttaaaagecteaaaaatt 


405 


ST1B2 


12 


3* untrans I ated region 907 


tttaaagtgtctaaatcaca C/A atctgaagaaataagagatt 


406 


ST1B2 


13 


3' flanking region 50 


tcagatcccagttttgttcc T/G ttgattctgagtttccaaat 


407 


ST1B2 


14 


3' flanking region 328 


tttgacccaggacactgtgt T/G ccactgctgtctacceagtt 


408 


ST1B2 


15 


3' flanking region 446 


etaettcagattttggaaat C/A ttttttctatatcataccta 


409 


CHST2 


1 


5' flanking region -260 ! 


agccggacagtcccccgggc G/A gtgatccgggggccgctccc 


410 


CHST2 


2 


5' flanking region -56 


gcpctggggaccagccgccg C/T gcccgcctcggagtcgcggc 


411 


CHST2 


3 


3' flanking region 218 


aggagtgaaacacatctttg T/A attctaaaggcagaaaccaa 


412 


uno i c 


4 


3' f I ank i ng region 383 


gcagagaccaatgttttggt G/C ctgaggctggttcagaaaaa 


413 


CHST2 


5 


3' flanking region 952 


tactgaaacattctgcagaa T/C gttatactatgagaagaaat 


414 


SUl T2A1 

OUL 1 Ct\ 1 


1 


intron 2 478 


ggactgggctctgtacacac T/C tcgtcttactgtgtgtaaat 


415 


ciii T9A1 

OUL 1 Cl\ \ 


2 


intron 3 382 


caaaaccctcttaatattct G/A tttctatctgtctcagaact 


416 


CIII T?A1 


3 


intron 3 409 


tctgtctcagaactgattgc A/G tgactctaggatcgctatat 


417 


ci 11 T9A1 

OUl_ 1 Cn 1 


4 


intron 5 249 


agctggaaattacaggcaca C/T gccaccacacccagctaatt 


418 


QM1 T?A1 
OUL 1 ct\ \ 


5 


intron 5 395 


aggcatgagccacggcgccc G/A gccaatttatcagctttaat 


419 


CIII T0A1 
OUL. 1 tfl 1 


6 


3' flanking region 33 


ttccttgttaaaagttacca G/C ggttggccaggcacggtggt 


420 


CIII T2A1 

OUL 1 Cr\ 1 


7 


3'flankine recion 46 


gttaccagggttggccaggc A/G cggtgettcatgcctgtaat 


421 


CHI TOA1 

OUL 1 Ct\ \ 


g 


T flanking reel on 199 


ttagccaggcgcattggctc A/G tgtctgtaatcccagcactt 


422 


CHI TORI 
OUL \ CO 1 


•j 


intron 2 4162 


ttctcccctctcctcaccat C/T cgcacacaggtgatctacat 


423 


CIII TORI 


2 


intron 3 879 


gagggcatccagctctgggg G/A ctggacctgggeetttgtgg 


424 


CIII T9R1 

OUL 1 CD \ 


3 


intron 4 3882 

Mill VI 1 » vUWt 


ttccacgctccttccttggc C/T gagtgccctccctccgctga 


425 


CIII T9R1 

OUL i CD I 


4 


intron 5 1780 


cctgcagaagggggtccctt C/T catgtccaagcagtaatggc 


426 


CIII T0R1 

OUL 1 CO 1 


5 


intron 5 1814 

1 1 1 L 1 Ul 1 \J 1 U 1 "T 


taatggctgcagcatggagc G/A ttgtgggggcattgagacae 


427 


SULT2B1 


6 


exon 6 789 


ccctcttctccaggggtctg C/T ggcgactggaagaaccactt 


428 


uno l *+ 


1 


5' flankine reeion -1092 

ij l I C2I ir\ I I l£ I ^5 I vii * \s \s £— ^ 


atgaagccttgtgccatctc G/A ctgtgtcgtgccagcacctg 


429 


CHST4 


2 


5' flanking region —941 


ctgccagagagaaacaggaa G/A ggaggaagagccacacaatt 


430 


PHST4 
uno i *♦ 


3 


intron 1 -150 

1 II LI UN 1 1 ww 


caggaaatgatttggagaag G/T actggtgccattgttgecac 


431 


CHST5 


1 


intron 1 —144 


ggcctcttaggtttcagcca A/C gacaggtgactcttagcacc 


432 


CHST5 


2 


intron 2 17 

1 1 I LI vl 1 £. \ 9 


caacgtaagagcgcttctca T/A tgtccagctcctttgtttct 


433 


CHST5 


3 


intron 2 139 

III LI \ \j+J 


aatcccagcactttgggagg C/A ggagatgtgcggatggatca 


434 


CHST5 


4 


intron 3 1829 

1 1 1 LI Ul 1 w \ \J 


gactgtatgtctgctattca T/C ataggaacaaataattcatg 


435 


CHST5 


5 


intron 3 2037 


aaatgaaaccaacaccaaca C/G tgcagagaagcaaacaaaag 


436 


CHST5 


6 


intron 3 2134 


aagcagctaaattgtgttcc G/A tacaggtgeaattaggcagg 


437 


CHST5 


7 


intron 3 2528 


atggtaaagttcgcctgggt G/A cagtatgtcagcatcctect 


438 


CHST5 


8 


intron 3 2674 


gcacttatcctagaaaggcc A/G tttctgaagactcagcagga 


439 


CHST5 


g 


intron 3 7039 


ctggctcccgccggccaccc T/C gggaccgcagccacgtctga 


440 


CHST5 


10 


intron 3 7211 


gtagccccaggacaccccca T/G cctcaacatcccattctggg 


441 


CHST5 


1 1 


intron 3 7294 


ggagcttccagtggcttggt T/C acccccgactcttcetccat 


442 


CHST5 


12 


intron 4 108 


gcagggtcctgcactctgca G/A ggggcaatcacaggtgggag 


443 


CHST5 


13 


intron 4 402 


agcactggaaaaagtacagt T/C gcacttgtagcggaggtggg 


444 


CHST5 


14 


intron 4 547 


ctcctgtccccgcattgagg C/G gaaggagcagageteaeatc 


445 


CHST5 


15 


intron 4 1142 


eccccaggtctcatagctcc C/G cattggcagtgctgggattt 


446 


CHST5 


16 


intron 5 1187 


cactgggcagtaattggggc A/G tgggatgggcatgagggccc 


447 


HNK-1 st 


1 


intron 1 139 


etettttggegacttgaaga C/T ctccctagttcgcgggagta 


448 


HNK-1st 


2 


intron 1 1020 


acctgagcagaaaattctct T/C ettegctgaaatgaaaattg 


449 


HNK-1st 


3 


intron 1 1091 


aaeaatttgtaaacatcaca G/A gcaacttgcagttatattcg 


450 


HNK-1 st 


4 


intron 1 1971 


ctataactatttcaaacata C/T gaaacaggcataattggatt 


451 


HNK-1st 


5 


intron 1 2096 


atttagaatattcatttacc A/C agaaatccaaatataacctg 


452 


HNK-1st 


6 


5' untranslated region -91 


ctatccagtgacaagaggaa C/A caagaacctcagttcagggg 


453 


HNK-1st 


7 


intron 2 -530 


agteegeggaggegagaage G/A tcagtgttcattcctttgct 


454 


HNK-1 st 


8 


intron 2 -466 


gr.taoatrttgtoagccagt C/T agaattttaaacacagccag 


455 


HNK-lst 


9 


intron 2 -92 


acggaaatatttgtgctgat A/T cttactgactgaaatcacct 


456 


HNK-1 st 


10 


intron 3 152 


catggcctccettccttcat G/A ttacagaeetetgaggggag 


457 


HNK-1 st 


11 


intron 3 312 


cacagtggccttatgccttg C/T agcagggcgcctctcaggct 


458 


HNK-1 st 


12 


intron 3 1948 


tcctttgatgtatcaagttt T/C gtgctgaatgttttcagtgt 


459 


HNK-1 st 


13 


intron 3 2140 


ttacacctggagaggagcac C/T gcagcgetccttaatactgc 


460 


HNK-1 st 


14 


exon 4 187 


agaagcacattcctgaeeaa C/T tgaaggtgggcacagccagg 


461 


HNK-1 st 


15 


intron 4 581 


cctgatcattccctagctgg G/A atgaggggtgcactctggaa 


462 
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Table 1 



JP2000-399443 



Des i g- 
nation of 
Gene 


No. 


Location 


Sequence 


SEO 
ID NO 


LI Ml/ 1 «s + 

HNI\-ISt 


I b 


intron 4 olo 




tctggaaggcctctcacttc G/C taacccccattctggatcta 


463 


HNK-1st 


17 


intron 5 7 


gattgttctaaatggtgtgt G/A tgggtctactgaatgtccac 


464 


HNK-1 st 


18 


intron 5 123 


acctgaagggactggtggcc G/T tccagacaggcctgtttttg 


465 


HNK-1st 


19 


intron o 721 


ataattatgggctctgctta T/C gaaatttagcttcagacagg 


466 


HNK-1st 


20 


intron 5 867 


tgctgcccacagagtcggtg G/A tcactcctggccactgtttg 


467 


HNK-1 st 


21 


-.v. .» C AAA 

exon o 444 


ccaggagcattttcttccat T/C gaggagatccccgaaaacgt 


468 


HNK-1st 


22 


intron 6 94 


ctgagttctgtacttggcag A/G ttgatcggaggaccacagag 


469 


HNK-1st 


23 


intron 6 247 


catgaaggtgacatcatttt G/A ttaatagaaattagcaggca 


470 


HNK-1st 


24 


exon 7 696 


aggaggaaccggacagagac C/G cgggggatccagtttgaaga 


471 


HNK-1 st 


25 


exon 7 870 


gagaccctggaggacgatgc C/T ccatacatcttaaaagaggc 


472 


HNK-1 st 


26 


3" untrans lated region 1110 


tcaaatatctttattagacc T/C ggggctaaccaggtgaagat 


473 


HNK-1st 


27 


3' untranslated region 1178 


ccacacccctcctttgagga C/T gcccggggtctcccacaggc 


474 


HNK-1st 


28 


3' untrans lated region 1393 


ggaagcatcacacagcgtta G/A gagccgtttccttcaggtgt 


475 


HNK-1 st 


29 


3' untrans lated region 1452 


tgaggttctcctggctagtc A/G gggtggcttcacccatcact 


476 


HNK-1 st 


30 


3* untranslated region 1540 


gcaagggggctgctgaaatc G/C cagagacttttgcagcatca 


477 


HNK-1 st 


31 


3' untrans lated region 1696 


gggtggtgtggtgtccaggg G/A tccatctttccagaatccat 


478 


HNK-1 st 


32 


3' untrans lated region 1829 


aggggaggctttttctacct G/A agaaggggagtgtctttgag 


479 


HNK-1 st 


33 


3' untrans lated region 2211 


tccagcagtgcggcttcctg G/T caacaaggtaggccctggtg 


480 


HNK-1 st 


34 


3' untranslated region 2212 


ccagcagtgcggcttcctgg C/T aacaaggtaggccctggtgc 


481 


HNK-1 st 


35 


3' flanking region 1016 


cacacgaaggtgtgcactca C/T ggcctgcagggcacccaggt 


482 


HNK-1 st 


36 


3' flanking region 1152 


gcatgctttgctcatctgga A/C tctccagaagcagggaacag 


483 


HNK-1 st 


37 


3' flanking region 1291 


gccgagaccctcagcaggat A/G gtgcagttacagggctgagc 


484 


STE 


1 


5' flanking region -605 


caggtttctaaaataataat C/T gaaaggtgagtgatgtttac 


485 


STE 


2 


5' flanking region -536 


taaaattttcaggtctgctt A/G agagttaaaggcaaagagtt 


486 


STE 


3 


5' flanking region -231 


ccttcttccccaacccctga C/T ggcagacttgggaatttgaa 


487 


STE 


4 


5' untrans lated region -64 


tgcagcttaagatctgcctt G/A gtatttgaagagatataaac 


488 


STE 


5 


intron 1 69 


aaatatagaatgaaaattat G/A tattacaaagctcttaaaaa 


489 


STE 


6 


intron 1 311 


caatgagaaaataaagcaag C/G agggtagaaggaggtagaat 


490 


STE 


7 


intron 1 655 


tctaagaaagtagggactat G/A agaacccctatgtatctata 


491 


STE 


8 


intron 1 671 


ctatgagaacccctatgtat C/T tatatccaccatagtattct 


492 


STE 


9 


intron 1 772 


aaaaggcaggttggaagatg C/A aggaggggagtatgcagaaa 


493 


STE 


10 


intron 1 1715 


taaccatcttgcttaacctt A/G tcatttttagccaagtcatt 


494 


STE 


11 


intron 1 1928 


aaatgatacatattcaggaa A/G tcaaaaatctctgacttaga 


495 


STE 


12 


intron 1 1953 


aaatctctgacttagatacc C/T ggcaataataatcaaatgta 


496 


STE 


13 


intron 1 2087 


aattttgaaagaaattgaag T/G tctgtggtttttatttatca 


497 


STE 


14 


intron 1 2323 


taggtatgtaggagggtccc G/C ttatatacatagttgttaat 


498 


STE 


15 


intron 2 165 


tctattccatgaccacaatt T/G ttacctgtaacttgaatagt 


499 


STE 


16 


intron 2 1707 


cctaggacccaacatgagac A/G taatataccatcagtaaaat 


500 


STE 


17 


intron 3 850 


ggtgtccattccctcaagaa T/G ttatactttgtgttacacac 


501 


STE 


18 


intron 4 1653 


agtaacaggctagtagataa T/C ataaataactgaggccaacg 


502 


STE 


19 


intron 4 1899 


tacatgaacttagagaatca A/G gtagatcacacacaccaaca 


503 


STE 


20 


intron 4 1930 


cacaccaacaataaaattac A/G cagaatgataaaagaatttg 


504 


STE 


21 


intron 5 666 


ttctgatcatgtagtaacaa T/C tataaagaaaataataatgt 


505 


STE 


22 


intron 5 982 


aggcaaagcagaaccttttg A/C ctcacacaacattatattat 


506 


STE 


23 


intron 7 369 


agattttattcctctctctt T/C ttgagttgaagaaataagtt 


507 


STE 


24 


intron 7 447 


cacctttcaagggtaagtgg C/A aaaaaatagaaattcaaata 


508 


STE 


25 


intron 7 672 


aatcttgctctttgaaccat A/T ctgtcagtgagagtcaggga 


509 


STE 


26 


intron 7 856 


tgttacagaggacttaaaac A/G gttgtcttgcttgcaaacgg 


510 


STE 


27 


3' flanking region 218 


cagcctcccaagtagctagg A/G ctacagacatgtgcaaccat 


511 


ADH1 


1 


5' flanking region -55 


atcatgtgtggaactggaat C/T gggtgttattcaagcaaaaa 


512 


ADH1 


2 


intron 1 268 


acatttgcggtaaagcgata A/G tttattccaagctaatcatg ! 


513 


ADH1 


3 


intron 3 442 


aaatggaggctacatggcta C/A ggctgaatgagcatgacctt 


514 


ADH1 


4 


intron 6 56 


tacaacttggaggatgcatt T/G aggctgcagaatatatgttt 


515 


ADH1 


5 


intron 8 74 


gtctagcagaaaatgaaaag G/A tggaaggatgagaaaaatta 


516 


ADH2 


1 


intron 2 340 


ctattttttaaagcgtgcat T/C cttacataagacttaaatat 


517 


ADH2 


2 


intron 3 91 


aaggcaatgagagacgaaag T/G gcttgcacaaggtcaccgcg 


518 


AHH9 
nunc 


o 
0 


inxron o cvo 


atgtattgtacccttcaacc A/G ttatgtaccgagtatctact 


oiy 


ADH2 


4 


intron 7 108 


acaattgacaaggcaagatt T/C tgaaaacaaatcaaaaataa 


520 


ADH3 


1 


5' flanking region -254 


tgagagaagagaagcaggaa C/G ttgagagaggaggaagagag 


521 


ADH3 


2 


intron 2 355 


tatgcattcttctatattat A/G caagacaaaaattttaggat 


522 


ADH3 


3 


intron 3 32 


acactcagggaacatgcctt G/A gttcaccatcacaagattag 


523 


ADH3 


4 


intron 4 6 


ctgcttgaaaaatgagtaag C/T ttctgatgctttctttgcac 


524 


ADH3 


5 


exon 5 453 


agcaccttctcccagtacac A/G gtggtggatgagaatgcagt 


525 


ADH3 


6 


exon 6 815 


ttcgtttgaagtcatcggtc A/G gcttgacaccatggtatgat 


526 


ADH6 


1 


intron 3 249 


tgaaactggacttgaaagta C/A aaatgagacaaaaatttatg 


527 


ADH6 


2 


intron 6 1072 


taacccctatactgtattgc A/G tcactttctaacaggcagct 


528 
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Table 1 



JP2000-399443 



Des i g- 
nation of 


Kin 


1 rt/* «t 1 nn 

Lucai 1 on 


SPfllJPflRP 


SEO 
ID NO 




0 

o 




eteteteterettetteeeet G/A ttccctcccactettcaact 


529 




A 
H 


intrnn 7 1 9Q9 


gttgagaaacactgcctagt C/A ccgtctgtggtcctagaatt 


530 


AUnO 


C 
□ 


\ n+ rr»n 7 1fi1fi 

i n l r on / idid 


fiTfltripnapaataatfiRFca T/C aeaacactaaffcaEattacc 


531 




1 
1 


o i I drifting icg lull Jio 


tp+pcaeacacaeaaaerttt T/C acttaactttctacacctaa 


532 


AnH7 

Aun / 


9 
Z 


i n+n r n 1 ?fi1 

i n lot n i od i 


+ raptaffratetpfitc r cact C/T cctEfcaetaettcaateeea 

Luag lagUu l. & Lgu Igvuv i. I gv igvag lug k iwou ^ggga 


533 


AnH7 

Aun/ 


0 
0 


intrnn 1 1QO 

i ii l r on o i oo 


aarr Tr.aacntttafJ r aai?i?c A/G aaccttaceetetttataaa 


534 


Aun / 


A 


intrnn A 7fi 

1 n l r on *t / o 


t PAattcraattaattaatac G/A tetattteatertatcaaaca 

LguU L LgUU L LdU L LUU lUU VJ/n U^LuLLLgaL^LUL-^UUUWU 


535 


Aun/ 


C 
0 


S n+ nn fi fi 1 ^ 

i nx r on o o i □ 


TPPTfltaFrPTaaafrapariT T/A Fpaaaaat ecaataaaecca 


536 


AnH7 

Aun/ 


0 


i nt r nn R fi*?9 

i n Lion o oo*c 


flfljrtrtflflrrfltatrarrfifl T/C ttaptatpecattptactat 


537 


AnH7 
Aun / 


7 


i nt ron 8 651 


irrTLTpTatTTatTtrafliTTa R/A pfif:af:aaaa+t+Rrt"ta"t'tt 


538 


AUn/ 


Q 

o 


inxron o /ou 


rat+t+tauataflfliTflrrjifl T/R cf+tpt paaacpaaat aaata 

Od Lt L L Ldgd LgadgdOUdd '/u &l Lg Iguddgudaa laaa La 


539 


AUn/ 


o 


in+rnn 0 1 9H7 

i nxr on o izu/ 


tr+rrarfltttsfptrtflirrr T/R arappatrfltrfltattafpa 

Lv Luuuuu I L LgK Lw Laguv 1 / v av;agga lua lua La 1 la iga 


540 


AUn/ 


1 n 

IU 


inxron o ioyi 


trrrtratrtrattff/'frar R/A P+ra"H"0fP+++aa+tpafTTC 
ICCC Ltd Iv LOa L LgliOUal; U/ M l» H/d llglrLLLddl Ll/dg Ll» 


541 


Anu7 
AUn/ 


1 1 


o unxrans i a xeu reg i on i oo** 


a+++arft++++cr+flatTiTrTa T/R aatTPTatrTTtTaapaaaa 

d l L LdOd L L L Lg Lddggt la I / w a a L Lg la LO L L L L aa&aaaa 


542 


ADH7 


1 o 

IZ 


o untranslated region i4yo 


ga La LdgLaoa LgCa LC LCC I/O dgdglddldl LtdUllddOd 


543 


AUM/ 


1 0 
I 0 


o unxransiaxeo region iooi 


ai»ar , nr++or+"hn1"orfliT+1"afl R/R TTPPatTapaTTTTi7aaatf: 
dddvdli I Lg L Ld Lgdg I Ldd O/ U L Iggu L LuOu L L L Lguuu LO 


544 


ADH7 


14 


J untranslated region loio 


44+ 0+ aaaAaf'aflaffAt onto h / (X +^ata++flt^atari - tflt'rf ,| a 
aS La XaaaOa Lagago laga A/U LUd Lo L Ld LL>d LdL- L Ld Ll<a 


545 


AUn/ 


1 1; 


3' flanking region 865 


taratraaaaoraaataaatr R/T aapaac r Paa1"aaaf*aria1"tT 
LdOd LOddddgddd Iddo LO O/ 1 ua&uuggua laaaOaoa ill 


546 


HbrZ/ 


1 


5' flanking region -191 


f aa ff/*ar*+/»+«T+ff+p+aflr( , »+ A /T a a ctit+ ++ c+ aa a+fjp a pf* a a 
LCdgOdO LO Lg Lg LO LdgO L M/ 1 ddgg L L Lg Lddd LgOdOOdd 


547 


UCD97 

HtrZ/ 


Z 


5' untrans I ated region -163 


ffaarrratraat+rrutflrfl R/A aTTTTfTP"TPaPTTt PflflPaP 
gddOOOd LOdd L LOOg LdOd Ktf n ollL 1&6 L&uO L L igaagug 


548 


HbrZ / 


0 


i nxr on i iy**i 


aaatttaprrtflflrrflirrrt R/R arTr+rtirrrartttrtftt 

ddd L L LdOOO LddOOd&OO L U/ O uO LO LO LgOOOO I L LO Lg L I 


549 


HEP27 


4 


exon 3 289 


xxgxgxgccacgxggggaag u/a oLgaggaccgggagoagoLg 


550 


HtrZ/ 


0 


i r- nn A 1 n7n 

inxron *\ iu/u 


+ ff+p+raottraraffira+rfl T/R partrtttttrtpiraaartp 

Lg LO LOdg L LOdOdK&d LOd I/O gdv IOLLLLLO LUguuuU L& 


551 


ULTD07 

HtrZ/ 


e 
0 


3' flanking region 362 


o , o/»+++o+<7+D , + crp+PPa++ A/R TPTffaaPTGrfTirpPTjrPTPPiy 

ggO L L Lg L& Lg LgO LOOP L L A/ V3 LO IgdOO 1&&&OQ l&O 1&&& 


552 


L1CAM 


1 


! n -4- — n ^ 1 . TCT 

intron l + /b/ 


xxxgacxxccxxacaxgggL u/a acLgxgLgagLoaoioigLL 


553 


LI LAM 


Z 


inxron i + ooz 


gC3L Lggg LCd Lg Lg Ld Lg L U/ O Igdg Lfe&ggO Lgdd Lg Iddg 


554 


L1CAM 


O 


;_+. An 1 . 1000 

inxron l + moz 


r>anffBatiia90(iaffr > a(raffr R/T !T*^'t"DfaDraororr i r > ar > apa0o1"tT 
Cagggd LgaaggdgOdgdgO O/ 1 gOLgdgaggOOdOdOdgglg 


555 


1 1 PAU 

LI 0AM 


4 


inxron 4 + ouz 


L L LOOO Lgggg L L L LOOO L L I/O gOd L LOOd LOO LOOO LgdgO 


556 


t 1 PAM 

LI LAM 


0 


inxron lo + 14/ 


aoptrapffttatnaaattppp R/A arflP+tpflPfltttPtatflflt 
agogaog L Ld Lgodd L LOOO O/ n dOdO L LOdOd L L LO Ld Ldd L 


557 


L1CAM 


6 


inXron Z4 + Zzi 


it r» naaiTii P /T />rpaapt++aaoa(rP9+ap+ 
C LOO L LagoCCCoOagaggg O/l CCCddU L L LadgdgLd LdU L 


558 


A A M A T 

AANAI 


1 


d t I anK i ng-o*»z 


afferorortiipaaiJa+OffB'tftiTt R/T affP+POfaOfPffPfltTPPPffftflP 

aggggxgcaggaxggggigi u/ 1 agcLggagggodgggggidg 


559 


AANAT 


2 


o flanking-Zoo 


nA^nrrn^olnnrT^ftrTfnrTrr P /P ^4*0^PPOdffQp4'PP(TaO'tnra 

ccccccacaxaagaggxggg wu xxgLocaagaoLoogaggga 


560 


A A M A T 
AANAI 


o 
O 


inXrono oM 


pff/tppoftpf ppaffoffQffapp T/A pi'ffaacTQpao'affotpaffppa 
ogoooago Loodgggaggoo i/n 0 Lgddgdodgdgg lodgooa 


561 


A AM AT 
AANA 1 


4 


exon4 150 


paffpp cr 0+ o:^* Bfcaaaf* R/T trp Drptpat" dt CTPffafftTaPtyp 
OdgOOggOOg LgOgOOgggO O/ 1 &OgO LOd Lg LgUgdggflljgL. 


562 


a Dm 
AKU1 


1 


i nxroni + o I / 


ppfffpoDtptffp't'pD'CPppp P/R p+ppp+p or <y it <rp+ naff pa ffC 
OOgXoggLO LgO LCggCOOO O/ U O LOOO LO&&&&O Lg&sLdgg 


563 


a Dm 
AKU1 


Z 


inxronb + ozz 


trr> + ^r H +r»a<y/ , a+f % +0'p+pflp R/A PPflOCffapPPflPflPP+ptpt 
gC LOO LCdgOd LO LgO LOdO u/n OOdgggaOOOdOdOO LO LO L 


564 


ADm 
AKU1 


J 


inxrono + iuyo 


aanap+ppatppfiratrapao A /P aa ff+ PP a ff + ff + CT9 PP+ OPPP 
aaggO LOOd LOO LgdgdOdd rt/ O ddg LOOdg Lg LgdOO L^OOO 


565 


ADm 
AKU1 


4 


i nxrono + 1 1 /y 


oBfOfaoo'Qoo:flpp+ ffta+ppp A/R or orcrafaiT 1 ft fftpp a P+PP 

aggaggaagaoo Lg Ld looo m/u gggaodoooLooiooaoioo 


566 


ADm 
AKU1 


c 
0 


intron7 + 159 


pp+ppaffffp+optatrffpflca R/T PD'PPtpptptflflflPPPPap'P 
CC LOOdggO LgO LdggOdgd O/ 1 ggOO LOO LO LdddgOOOdgO 


567 


adim 


c 
0 


in+rnnl j- OQK 

inxron/ + zyo 


t o , «>/»r'a<Tr»r»/»t ar'f % CLfrT>tTQ /T oauPP+toffOPaCfaflPPPtc 
LgdOOdgOOO LgOOdOOOgd 13/ 1 £dgOO L IgggOdgddOOO Lg 


568 


ADm 
AKUl 


/ 


intron7 +416 


apt appat era a corrppppap R/A apflpappffptffrrrpttpar 
dO LdOOd LggdggOOOOOdO U/ r\ dOdgdgogo Lgoooo l Lgau 


569 


MAT1 

NA 1 1 


1 
I 


T 1 ITD 01 K 
0 U I K Z I 0 


aataataataat aataataa A/T aaatfftatttt AflaffatP/P'P 
dd Ldd Ldd Ldd Ldd Ldd Ldd n/ 1 ddd Lg Id 1 1 1 Ladoga Iggv 


570 


M ATO 

NAIZ 


1 


exonz ou/ 


pfftappraaarptffirtfffltff R/A atpppttaptatttapaata. 

Og LgOOOdddOO Lgg Lgd Lg U/n d LOOO L LdO Ld L L lugaa la 


571 


M ATO 

NAIZ 


Z 


0' -f I onl/ K91 

o t i anK oz i 


ppatppatapt+tappapflfl R/A apaap'p'flapatpap'ptttat 

OOd LOOd LdO L L LgOOdOdd U/n agddggddOd IgdgO L L Id L 


572 


li ATO 

NAI Z 


J 


O' -f | on If K71 

o t i anK o m 


iiatttffaflfltpptotB'ffflPfl R/T ttooa\ paattapt tttaaaa 
gd L L Lgddd LOO Lg LggdOd O/ 1 gggg Lgaa L LaOL I I ludda 


573 


11 ATO 

NAIZ 




o t i anK y i o 


attttf t ir+tt ctaaatt pp A/R ortatpapo*P r pt ataptttaa 
d L L L LO Lg L L Lg Lddd L LOO r\f U g Ld LOdgggo id Lag 1 1 ldd 


574 


M ATO 

NA 1 Z 


D 


0' -F I anlf Q7Q 

j t i anK y /y 


apt attptppptpttpcapt R/T a+cat pap+ataaTaatptT 

dO Ld L LO LOOO LO L LOgdO L O/ I g Lgd LgdO Ld Ldd Ldd lu L L 


575 


A1ATO 

NAI Z 


c 
0 


o t i anK i yoo 


t appt att era act aa crpptfl R/T frtpfltatpp.ap.ptflttt ptt 
LdOO Ld L Lgddg LddgOO Ld O/ 1 g LOd Ld LOOaOO Ld I I Lg L L 


576 


U ATO 
NAI Z 


7 
/ 


o TianK zuj*» 


npapt cattpppa on ofptfljr T/R trattaapaaparap'tpr.r.t 
OOdO Lgd L LOOOdgdgO Ldg l/U LOd L LddgddgdOdg igoo L 


577 


MAT9 
NA 1 L 


p 
0 


V f 1 nnlr 9901 
o t i anK Lev I 


paffattaptaiTfliTPP'ptflpt fi/A tt+p-ptpacp.aatpcaaa'tp: 

Odgd L LdO Lggdgggo LdO L U/n i L igi/ iiraubaa ig^aaa ig 


578 


MAT9 
NA 1 Z 


Q 


0' f | anle 9R1 R 


ffffaatfl+tto'tptpp+ttpt R/R cprapjtpjna+ptt trcaaacc 

gggd Ld l l Lg ll< Llyl> L L LO L W/ u 1/uuOg 16"° Lg L Lgguuuwu 


579 


MAT9 
NAI Z 


m 

IU 


0 T 1 anK oLO / 


fltata+attrraattaaaaa A/ A paaaataaaTTTcpeaaact 

d Id Id id l Luudd l iddddd n/ i-i uaaoa luau l l Luugaaaw l 


580 


NAT9 
IMA 1 L 


1 1 
1 1 


0 1 1 ariK 0000 


paanaaapatrattttttaaa G/A ctttttaaaacaccaeacae 

udduQudgugu I L L L L vaau \4/ r\ v L L L. L Lauauuuuuu^uutjfj 


581 


MAT9 
NA 1 Z 


1 9 
1 L 


»j 1 1 anK ooou 


paprar.tattr.ar.aatapr.a A/G ap:at_e r tt?p:aa'tcaa"tctaaa 

vdgvdu Ld L Ivgudu IGgvu n/ vj ago Lg Lgguu Lvucj l- LUUU 


582 


MAT9 
NA 1 L 


1 ^ 

I vJ 


^' f 1 nnk *?Q7T 
J 1 1 dflK Osf I O 


aprapaaaaaataaataatp C/T ptactappcttactacctPJC 

dgudgddddud iduu idu lg v/ i g iau laggu i low luwu igu 


583 


NAT9 
fin 1 L 


1 A 


f lank 409Q 

0 1 1 at IK Hwt5 


caaaacaaacccccatgaca T/C gagtttatctatataacaaa 


584 


NAT2 


15 


3' flank 4118 


ataagattaatatctgeata C/A aaatctttgtttacagcttg 


585 


NAT2 


16 


3' flank 4146 


tgtttacagcttgttatata C/T tgaattatgtctgctccccc 


586 


NAT2 


17 


3' flank 4279 


ttaatctgataggattggtg G/C ctttataagaaaaagaaaag 


587 


NAT2 


18 


3' flank 4323 


ttgctctctccccagtgcag T/G taccaaggaaaggccatgtg 


588 


NAT2 


19 


3* flank 4446 


tcaattggctttatctgcga T/C tctggaatcaggcaatactc 


589 


NAT2 


20 


3' flank 4462 


gcgattctggaatcaggcaa T/C actccatttcataaaacaga 


590 


GZMA 


1 


5' -flanking -462 


cctcagcttgcacttggcct A/G ctaattcttatataatccaa 


591 


GZMA 


2 


5'-f lanking -172 


agcctgcctEctgEcagtga G/C ccatcatccaccattctcac 


592 


GZMA 


3 


intronl 1949 


gacataaggttctctctatc A/T gcatgtatggtttgccttgt 


593 


GZMA 


4 


intron2 + 683 


gactgcgtgaccaggtggaa C/T tagcctcagcatggaagggt 


594 
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Table 1 



JP2000-399443 



Des i g- 
nation of 
Gene 


No. 


Locat i on 


Sequence 

— — 


SEQ 
ID NO 


GZMA 


b 


inironz + izou 


gttggtgtagtttatactag G/A ttatgaatgatagccttaat 


oyo 


GZMA 


6 


exon4 + 105 


tgccaagttgcagggtgggg C/G aggactcacaatagtgcatc 


oyo 


GZMA 


7 


intron4 + oyo 


atagagccttacctgaagaa A/G ggtgtgcagtatgcatggtt 


oy / 


GZMA 


8 


intron4 + 1141 


ctgttcagggaggatcccgg G/A ttccaacatggttctttatt 


£053 

oyo 


GZMB 


1 


r » x 1 _ i. : _ _ , COO 

o f lank i ng + 529 


gcctccgtctcacaccaaca A/G gcagatttccccaccacggc 


oyy 


GZMB 


2 


intronj + 141 


gagggaagattgtgcagccc C/T atcactgtgtcggggcccag 


cnn 

OUU 


GZMB 


3 


3 flanking + 448 


ttttcagggcctgtccctcc G/A atgggggcaggcttctccca 


ou I 


ESD 
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OUo 


ESD 


3 


intron 1 717 
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31 
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aaagaaaatcatacaactca G/A catccagttggctttttaag 
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SULT1A2 


1 


intron 4 1728 


tcagcttcctcctttgccaa A/ A ccaagagatgagctggcctg 


671 


SULTX3 


1 


intron 1 6415 


tgacctctccctgttagtgt G/A ggggcagctctttccagtgt 


672 


SULTX3 


2 


intron 5 2457 


gcccttaaagggaagttcat C/A cttctctgccttccaggctc 


673 


PIG3 


1 


5' untrans I ated reg i on-93 


tccgcgaggatacagcggcc (CCTGY) x cagacaatatgttagccgtg 


674 
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(7) huie^- >j =r* tv** YZ^ttMitt&mtkmm*? v 0 

[0 0 13] 
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7/ 



[0 0 14] 

1. 

«1S^#M^ti. r/t-va y/T'V-i/ a >S!#SL Stflfi 

M (SNP) fcti:, — ^^fiab^«fKT-fI^<^#^wi^(7)^^<7)^*^®^i" 

tv»4^*v^o LOffiffilS^ <b (7) * VNTR (var i ab 1 

e number of tandem repeat) t v>V\ 2 ~ 4&*i|M£@j£<0fc<Z>£-7-f ^n+J-T" 
f^Itv^o VNTR^"^ * h^SUCi3V>Tf±, - <9|£ 0 LE 

[0 0 15] 

2. »ftf«li 
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^-v: 8/ 



[0 0 16] 

K'W Kn ^ — -tf (epoxide hydrolase) 
>f;l/h7>^7i 7 — -tf (methyl transferase) 
N- 7 -tr •f- ;u f7>^7x •7 — -tf (N-acetyl transferase) 
^;l//th5>^7x 7 — -tf (sulf otransf erase) 
^;>t^y K V 9 '9 9 — -tf (quinone oxide reductase) 

9^"% >-S- 1^7>7>7x 7 — -tf (glutathione S-transf erase) 
UDP- ^ U 3y;i/f7>^7x7- -tf (UDP-glycosy 1 1 ransf erase) 
T/l'T'fc Kf 4 1 Kd^ — -tf (aldehyde dehydrogenase) 
7il/3-;Vft Knyt- -If (alcohol dehydrogenase) 
J^7>t"7 — -tf (esterase) 

tf 3r y > T* K o y f - — -tf (ub i qu i none dehydrogenase : NDUF) 
^ h 9 n - A P450 (CYP) 
ATP-IS-a 77 -tr y h (ATP-binding cassette) 
[0 0 1 7] 

(1) x^^y R/W Kn^--tf(± > x^y K^b7 >X KJS«fll^Sn*^» 
U 1,2-^'J n -C & «K ^dv-ax^v 1>V\ 

>f Kn^--tfu «fx*^y FV\>f Kn^--tf2&^7^$tL£ 0 
[0 0 18] 

iJT-a — )V-0-^f-)V h7>7>7x7-lf 
N-^f^F7>^7x7~€ 



mtiE#2 005-3054253 



mm. 2000-399443 ^- v I 9/ 

[0 0 19] 

(3) N-T-fe^;V h 7>^7i7-4ft±, T^y*. *;1/*>T^ K2k kK5 

O 

t7*D^-t^ • -t l/tf v-L(Saccharomyces cerevisiae) ON-T-fe-f-^ h* "7 > 

LI jWfl&»3»^F 
[0 0 2 0] 

Y 9 >^7x7-4flAK 1A2, 1A3, 1CK 1C2, 2AK 2B1 
fDy;l/^>A^f^;i/*b7>^7x7— b'l, 2 

•b P7o y K7;V* h 5 >7 7 x 7 - ^f 
HNK-^wi/* h y >77x7-lf-l 

£fcMfc*Wl'# f7V^7x7-b'2, 4, 5 
[0 0 2 1 ] 

(5) ^ 7 > t + y K V f ^ ^ — fe'li, >I<7)o-+7 >^p-^y ><7)«7C 

NAD(P)H: *S >t + y KV^ ^ — If 1 
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^-v! 10/ 



NRH: *;>* + i/Kl/^^-"l?2 
>:j-*y Kl/^ *--tfffi|W|# 
[0 0 2 2] 

(6) -f-j-y-s-h y>xy i7--tfti, tnis t 

?ft>-S-h7>^7x7- -tfMuK Mu2, Mu3, Mu4, Mu5 
f)V9 f-Hr y-S- h 7 7i ^— tfZ (zeta) 
^;V^^^->-S- h 7>^7x7-Hf'n(pi) 

iJOl/^f-^-S- h ^>^"7i9--lf v-*l(theta 1), is— 92 
^ov-a iJOv * -f- ^- >-S- > 9 y 7. y x. ? - tf l 

^DV-i ?ft>-S-F7>77x7- -tf l-Mi 
^DV-A7j^ft>-S47>77x7- -tf 2, 3 

yfrfT-j-y-S- h 5>^7x?-W/i- > M> 2 
>-S- h 7>^7^7--tfA3, A4 
[0 0 2 3] 

(7) UDP-^'j3y;H7>X7x7-t'l±, £lffl^ffcati!£ffi'?*&3k&a£, 
UDP-iT 'j3y;H^7>^7x7-^l 

UDP-i7* 'J 3y)H7>77x7 — tf 2 77 ^ 'J-'f 'J ^7°^ KA1, B7, B10, B4 
, Bll, B15, B17 
UDP-r 'J3yjvb7>7>7x7-t'8 

K'J v 77 9 >f W^It'V 3y^f 7 >A7z5 

--tf 

[0 0 2 4] 

(8) T^r'ls KfK Knft-^fli, 7^fH K* # ^^K^&f &B£3l 

f«Jx.tfT;vf*t Kft Knyt- tfl~10&^^£ *l& 0 
[0 0 2 5] 

(9) TJVn-^^T^f't KXii^h>t:I 
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^-v: 11/ 



Kn^f---trl~7 
hFo^ry -CoAx* hKnyf-Hf 

[0 0 2 6] 

(10) ^"r^ffi^SrJllTtc^WS-t&SallTabO, Milf^TW 

7'J-^7-feh7^ Kf7^rf7-if 
^^^^f^f A A (granzyme A) 

# ;i/ v ivxx r 9 - -tf 1 
•;^°--t*A 

*;^f^y;vx7f;v 'J 4? 
[0 0 2 7] 

(11) NDUF (ubiquinone dehydrogenase) ti, S h 3 > K U T<7) Mil, 
[0 0 2 8] 

(12) CYP(^h^n-A P450) li. *Iffi3l»ft«f * U •) . H^^ftsHiK^* 
SA-t^^-C^O. MxJf?- h * n-A P 450(CYP)lAl, CYP1A2, CYP2A6, CYP 
2B6, CYP2C8, CYP2C18, CYP2C9, CYP2C19, CYP2E1, CYP2D6, CYP2E1, CYP2F1, 
CYP3A3, CYP3A4, CYP3A7, CYP3A43, CYP4A11, CYP4B1, CYP4F2, CYP4F3, CYP4F8, 

CYP11B1, 2, CYP17, CYP19, CYP21A2, CYP27& tl&o 
[0 0 2 9] 

(13) m-fa^iJ*;? M±, ^|gt/«^ffi*&rt#JS£P 
Int. WAtfJ2HT<0&O3^fib*iS o 
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^-v: 12/ 



ATP-fS^#-b 7 ^ 'J -B^ ^^s — i~ii 

ATP-IS^-fey ht7*7 7^J-C^>^-l-6, 8-10 
ATP-IS-S-^-b Fty7T5'J-D^>^-l-4 
ATP-ig^*-by r 5 D -E^ 

ATP-*£^#-fe y h^7*-7 r S V -G* 
[0 0 3 0] 

(14) -€-«)flftOBi3RtwJi, #>v-^i/^?;i/h7>7>7x7-^K h^>^ 
[0 0 3 1 ] 

3. fcm^&mm®. 

^-f-tf-v a >&?f (^!lx.tiTaqMan PCRj£, >f>^-^-i*) , "T 9- ^ v 

-#SaS*f!Iffl-r*^r^ MALDI-T0F/MS& , DNA^ 7 "7°^ 

^ffl $ ti& o pcr&^ v - 9 m^-rtKo^m^m^mm- *> mm 

[0 0 3 2] 

TaqMan PCRffi »± > L^Tl/^IWt'J ^ t Taq DNA*° 'J ^ 9 - -tf 

HiiPCRRJtSfc *flJffl t^z^-e*^ (Livak, K.J. Genet. Anal. 14, 143 (1 
999); Morris T. et al., J. Ci in. Microbiol. 34, 2933 (1996)) „ >f 

ffi»(7) 4 y^--f-y°u- f(T>mWmk^<D^4 7 'j V 4 -If- v a V t , DNAO^f 

DMO^Bfr£&^*^7t;fr&T*&& (Livak, K. J. Biomol. Eng. 14, 143-149 
(1999); Morris T. et al., J. CI in. Microbiol. 34, 2933 (1996); Lyamichev 
, V. et al., Science, 260, 778-783 (1993)30 o 
[0 0 3 3] 

ffil£#2 005-3054253 
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^-v: 13/ 



:i:tT*iSo SniPer^iKi, RCA(rol 1 ing circle anplif ication^fcO^tffri 

O Effete «fc fifcT, DNAWMB^i o fcfc^K&CSI&feKlSoW&fciiJ&t* - 
KJ: oTSNP^W^I-^ (Lizardi, P. M. et al., Nature Genet. , 19, 225-2 

32 (1998); Piated, A. S. et al., Nature Biotech., 16, 359-363 (1998)) 0 
Z/-9x.yxmti*, a^^MSr'&tr^SrPCRtwTiflW^*, Dye Termina 

tor tz £ £ m v > T DNAE^lJ ^-^x^tiCf: "Cit^i^M (# K M 

[0 0 3 4] 

MALDI-TOF/MSfe t fi> KS^ff^ (mass spectrmeter) £fflv>7^?ft-C> 

M n * & —m&<r> »*<aii v> £ f \m L x snp v x. j 9 4 tf y >?•$ h -%mx$> 

& 0 KRm^*mmLfz^&bmultivlex*mmLtz^&tf&2> (Haff.L.A., Smi 
rnov.I.P., Genome Res. , 7, 378- (1997) ; Little, D.P. et al. Eur. J. Clini 
ca. Chem. Clin. Biochem. , 35, 545- (1997) ; Ross, P., et al. Nat Biotech 
nol., 16, 1347- (1998)) 

DMif- v 1 1±, if "7 x & t*(Dm$&±i^nm<ndnk*7v - -fzmwt u m 

56 u t<D±.xmmmA<D^j y; ^>r -tf-v a >*frv», '/n-y±o^iR ( 
v^fi: -i&* uvyf* ^iJtffit & -fifexb 2> o 
^ l oiK*Wo 

[0 0 3 5] 
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imi] 





Na 


17 SETS 






ABCB2 


1 


5' flanking - 673 


aqxrtaaqaqtcaaaqcaccc G/C ctttttcoacoagcctcqcg 


1 


ABCB2 


2 


5 ' f lankinq - 646 


ccaccaqcctcqcqtqcctg T/G tcccttcacggacactctag 


2 


ABCB2 


3 


5" flanking - 563 


ttqcaaqcqctqqctqctac A/C qqcejaccxccctgcqctccc 


3 


ABCB2 


4 


5' flanking - 236 


qctttqccrcqcaacqctaac G/T tqtgtaCTa/qcaqatctgccc 


4 


ABCD2 


5 


Intron3 + 406 


aaqqaaactqagqccaagac C/T ctaaatgctg&aactqcaca 


5 


ABCB2 


6 


Exon4 + 153 


ccctcaccatgqtcaccetq A/G teacectgcc tctqcttr.tc 


6 


ABCB2 


7 


Intron4 + 289 


qtfltttetttaqcatccaaq G/T qqcataqctqtqtc-cctttc 


7 


ABCB2 


8 


Intron4 + 291 


atLtctttaqcatccaagqg C/G cataqctqtqtctctttctc 


8 


ABCB2 


9 


IntronS - 63 


ttccLLcaqqttaatqactg C/T qgttctttqtqtcccctcca 


9 


ABCB2 


10 


Intron7 - 185 


qtctcLgcccttgtctttgc C/T gctt cttctatctctactcc 


10 


ABCB2 


XI 


3* f lankinq + 71 


aqcqcacttttcagctgcqg G/A tgtctcctcttttatcatcc 


11 


ABCB2 


12 


3 ' £ lankinq + 129 


aactqcatcaccttttccct T/C aagctttttaattcctatga 


12 


ABCB2 


13 


3 'flanking + 459 


cattcaqqqaqqcccaqqtc G/A tgtgacqtcgacaqttqctq 


13 


ABCB4 


1 


exon3 + 3 


aacacccttattttataqat C/T caatqactqagtcaagaatt 


14 


ABCB4 


2 


intron3 + 45 


cagcatctctacttatacca T/C gctctqctttaaggttctct 


15 


ABCB4 


3 


intran3 + 498 


actcanatagqtgqtaqgag C/T agagacaattcaatacagac 


16 


ABCB4 


4 


i.ntiron3 + 515 


qaqcagaqacaattcaatac A/G gacagaaqtcrttaqatqaga 


17 


ABCB4 


5 


x nt con 6 + 1030 


tagttttqccatgtagaatt G/C aaaaagtqatagatqgtgtt 


18 


ABCD4 


6 


int.ron6 + 1437 


gttaagcctqcttcaatcaa G/A ttagttatax.tcttgt.tc ta 


19 


ABCE4 




inton>6 + 2449 


ttgacttagcqacactqtta G/A catact— atctttcetqtgt 


20 


ABCB4 


8 


intron? + 451 


ccttgctgcacctqtqctgt A/C taagtt~ggcttattatagt 


21 


ABCB4 


9 


Lntxroii 7 + 530 


aqtaqagacaggctggcgat C/G acaccggacagagctaactg 


22 


ABCB4 


10 


intzron7 — 152 


aacaqaatcatgaaattaag T/C tgttaatgatttqaagqcct 


23 


ABCB4 


11 


exonS + 40 


aqgataaattqtttatqtcg C/T ctgggtaccatcatggcca- ! 


24 


ABCB4 


12 


intron B + 130 


ctggttgactccagatatca T/C agaaggagttgtaaaaxtct. 


25 


ABCB4 


13 


irvt£on8 + 24 8 


eat.acracaqqaaqcrtt.ctaa A/G taaaqtaagga&gtcactct 


26 


ABCB4 


14 


int r on 8 + 531 


ctanaqagtgaatggattca A/G tacgtcccttggaactcacc 


27 


ABCB4 


15 


intron8 + 4240 


ctgaggttccagcttatctc T/A tagagatgtttacttagtet 


28 


ABCB4 


16 


i. n*t con 8 + 4343 


tqttagaagaaaaaaagqtt C/T atattacaaqaggqtcrcgac 


29 


ABCB4 


17 


intron9 + 4 677 


cccaagatatcttcataact G/C -tccataqtqcct.aqqgt.gcc 


30 


ABCB4 


18 


intron 9 + 113 


tttacccagattcacctatt A/G ttatcatttttgctcccaaa 


31 


ABCB4 


19 


intron 9 +982 


tgtcctatacagtttttqtt T/A taaqttta gtaaattgatta 


32 


ABCB4 


20 


intron 11 + 457 


tccaqcttggqtgacagacrt A/G ag&cttcatcrteaaaaaaaa 


33 


ARCB4 


21 


intron 11 + 1337 


tactcttggggagcctatca C/G caqqqtqqcrtcaqatatagc 


34 


ABCB4 


22 


exonl2 + 3 


tqtttcttttctgtccagat A/T ctctcggca-tttagtgacaa 


35 


ABCB4 


23 


intronl2 + 1288 


cagaccacactaaccctcag T/C tggaectcaqqatgtcaqfcq 


36 


ABCB4 


24 


intronl3 + 206 


tgtqaataagaaaataqcaw G/A ■tqqttaqaccatttqtqaaa 


37 


ABCB4 


25 


intronl3 + 908 


caqtcqgtttqgaaqcttorc T/C accctttxrttcacttcctca 


38 


ABCB4 


26 


intronlS + (1413-1414) 


tttat.cttcacttatqt.ttt (T) etcaqttaaqttatqctaat 


39 


ABCB4 


26 


intronl3 + (1413-1414) 


ttt ate ttc ac 1 1 at gtt tt c t c ag ttaagtt at gc t aa t 


40 


ABCB4 


27 


intron 12 + 1931 


cttqcaaatqttqctcttcc A/G caaaaaaaaaaqqaaaqqat 


41 


ABCB4 


28 


intron23 + 784 


aqtatxrtcctaaactcutcic r/C atqeaqqaaaaattatttta 


42 


ABCB4 


29 


intron25 + 158 


qaaatattttactqtattaa T/C qtctaqaactta aataiaaq 


43 


ABCB4 


30 


intron25 + 2920 


ctqaqtcttcctatacatct T/A ttccattcctcqqatqctqt 


44 


ABCB4 


31 


intron29 +411 


cttctcttaccttqaattct A/C qgctctcqaeictttgacttt 


45 


ABCB4 


32 


intron32 + 45B 


agaaaatgaaattgcccrtac T/C qaqctaactctgaaaqcaca 


46 


EPHXl 


1 


intron 1 + 110 


tqcaaaatqtqtcttactaq C/T ttctaqtqcataaaatattg 


47 


EPHXl 


2 


intronl + 143 


aaatattqgtqgaqctcttc G/A ctgtgctgggccagt caeca 


48 


EPHXl 


3 


intronl + 1097 


aatccagaqaqqgaqataga T/G tggaagttcaagggtggaca 


49 


EPHXl 


4 


intronl + 1717 


ttccaagacaQaocqaqgqq T/C qctqctqqqqcqtqqtttqc 


50 


smi ... 


5 


intronl + 1772 


aactcqatgctttctcctcc G/T t-ctqqqtcctaactqcaqtg 


51 


EPHXl 


6 


intronl + 2054 


qaaatqtaacaqqcaacact A/G tqgacacaqaaaqtaqatta 


52 


EPHXl 


7 


intron2 + 1414 


atttccaaaa-batqtttqgq G/T qtaactqaaacacttqqqaa 


53 


EPHXl 


8 


exon3 + 174 


taccctcacttcaaqsctaa G/A attqaaggtatgtttgcaaa 


54 


EPHXl 


9 


intron3 + 6583 


ctqtcaataccatqaaqqqq G/C qqccjqqqgcactaagggtqq 


55 


EPHXl 


10 


intron4 + 34 


agaggttccataaetgcccc G/A tcctcoccaagggtgggccc 


56 


EPHXl 


11 


intron4 + 63 


aaqgqtgqgcccgqtgttcc C/T accaggctctccttccggcg 


57 


EPHXl 


12 


intronS + 154 


gcagtgcctgaggcacgttg G/A cttggatcctcctgtctgta 


58 


EPHXl 


13 


intronS + 276 


tqctqgaccaaqctotgqqa T/C aqccctqagcaqaactcccc 


59 


EPHXl 


14 


exon6 + 130 


qatqtqqaqctqctqtaccc C/T qtcaaqgagaaqqtattcta 


60 
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Na 






WW 






— 

irrtronB '| _2D6 . . 


ggtgcctggctcccgcgcgg C/A cctca5taccgct.cccce.gt 


61 









tggcc ctcccagaaaagaga A/G ggccctcaqtqaqgggagag 


62 


ephxi 




3 xianxing — j**/ 


agqtqcaqactcatqcactc a/6 qccctgaagagqtqaqacraq ' 


63 


EPHX2 






64 




— 




aaagtcdotgg atatgcccc tcccccgcc ccccaacacgq 


65 


EPHX2 


2 






66 


EPHX2 


3 


5 'flanking — 521 


aagtc ac tggat atgc ccct c/T ccccgccccccaacacggtc 


67 


EPHX2 


4 


5 'flanking - 5io 


actqqatatqcccctccccc G/C cccccc aac ncqqtc lit atg 


68 


EPHX2 


5 


5 tlankina — 51d 


ctggatatgcccctcccccg C/G cccccaacacggtcttatgt 


69 


EPHX2 


6 


Intronl - 74. 


tggct gcttctcaatgaat a T/C gaaca gtgtctgtttcc atg 


70 


EPKX2 


7 


Intron3 +72 


gagcattaggtcagaatcca T/C tgaagtgagctttgagatca 


7 1 


EPBX2 


8 


Intron4 + 4 73 


gtgtgtctctactttaatct A/G caaaaggtgattgaatggag 


72 


EPKX2 


9 


IntronB + 276 


caagagtgggatgttcaagg C/T catccfcgacctcacttttga 


73 


EPBX2 


1G 


Iutron.8 + 8 


tctgctcctcccggtgggtg T/C gctgtcttgcagctgtctta 


74 


EPEX2 


11 


Intron9 + 157 3 


atqtcqtgaagactgatgaa C/T gatggacggctgcactgctc 


75 


EPHX2 


12 


intronlD + 207 


qaacagqatqgagatgagct T/C gtttatttgtcttttaatga 


76 


EPRX2 


13 


Intronl 2 + 911 


tgaagaqacctcqacatcrtc G/T catcccacataotacaggqa 


77 


EPEX2 


14 


Intronl 2 +24 25 


atettctcaqc tgaqcaaac C/T qaqqctcaqaqqqcttaacc 


78 


EPKX2 


15 


Intronl2 +24 60 


tt&aoccoaaotqrqcccaaq G/A ccaqqt ac a tqAttqqqtca 


79 


EPEX2 
EPHX2 


16 

17 


Intronl2 - 281 
Intronl2 - 268 


aacrtcctttcaagaqattat T/C ataaqtaqtaccttctcatt 
agattattataagtagtacc T/G tctcattataggaatattga 


80 
81 


EPBX2 


18 


Exonl3 + 50 


cctgagtcggactttcaaaa G/T cctcttcagagcaagcgatg 


82 


EPHX2 


19 


Intronl3 + 1739 


ttgtcgtaacagggttttca G/T atgagcatatttcctttgta 


83 


EPHX2 


2G 


Exonl4 + 33 


atqcataaaqtctqtqaaqc G/A qqtaaqaqacatqcttqqqa 


84 


EPHX2 


21 


Intronl 4 + 314 


qqattqaqaqottacctcta T/C qqqqqtcacctcqtqtatqc 


85 


EPEX2 


22 


Intxonl4 + 878 


attcccttattccttcacac C/T qtc tqtcactcattcattca 


86 


EPHX2 


23 


lntronl4 +948 


qcacaqcrctqqatatgaaqc T/C gqgqctgcatgctcagctac 


87 


EPUX2 


24 


Intronl 5 + 259 


agagggttttcactactttt C/T agtcatggctcctcagagaa 


88 


EPBX2 


25 


Intronl S + 459 


tccbcatttgtcaagcagaa G/C atgagtttccaatctctggg 


69 


EPHX2 


26 


Intronl 5 + 64 5 


qtaaqtqaacacactqctac G/A tqccagacttccrtgccagac 




EPKX2 


27 


Intronl 6 +985 


qtcattatcatcatatqac?C G/A atqaaaatqaccaaactcrca 


91 


EPHX2 


28 


3 1 flanking + 12 


aqqtqqccttaaacaoatct T/C qcatgqatqqcaqcattqfct 




EPHX2 


29 


3 ' f lacking + 374 


Lqttcacqqaqaatqcacqq C/T atqqgqatqaaccctttccc 


93 


EPEX2 


30 


3 ' flanking 1 544 


taqccacctgcctttctccc G/A gcttccctaqcaqagtttqc 


94 


GAMT 


1 


intronl + 429 


ctcggaaagctgagctcagg G/a agacagctgtccccggggtg 


95 


GAKT 


2 


3 ' flanking + 626 


cactgacctccttgccctga G/A agaaggccggctcctgtgct 


96 


NtJMT 


1 


5 ' flanking - 223 


ataattttcctgacgagctc A/T agtgctccctctggtctaca 


97 


nnmt 


2 


intronl + 44 


ccccactaatgtgagtcata T/C agatggagtctcagggcacg 


98 


NNHT 


3 


intronl + 149 


qqataaaaacgaatattggt A/G tagcgattccacagtttaca 


99 


NNHT 


4 


intron2 + 158 


agataggcccatgtgtgtgc G/A tgttagtaaatttgtgtatg 




NNHT 


5 


intron2 +433 


qctgtagccafcccaagccrta T/C agaacttggcfcgtgagfcgtg 




•SNKT 


6 


intron2 - 3064 


atcatctqactQqt.aaqt+;c C/T aqttctgtggtaactcaant 


102 


JJRKT 


7 


intron.2 - 260 


atttcatqqaqqq« aqtccra T/C qqfcaqaaqoaqqcrfccutaqq 




J2NKT 


8 


3 ' flanking +71 


gqctcagtqqtt-ggqqccca A/G tqqttcatotagqacgqqac 


104 


PNMT 


1 


5 ' flanking — 390 


aagaqqtqaa tgqc tqcqqq G/A qqctqqaqaagaqaqatqgq 


105 


PEMT 


1 


exonl — 4 


aqctcaqcaqacc tcctcqc C/T qt qqUq qq t age tcctt tec 




PEKT 


2 


intron2 + 39 


actgtccaqacgqgagtatc C/T cacLqcttqqtqaqccccac 


107 


PEMT 


3 


intron2 + 1317 


accgtcccoagctqqcccca G/A cctco t qaoatqqqcc Lctq 


108 


PEKT 


4 


intron2 + 1355 


ctgqaqccaqqctqcagccg A/C aqtgoc tqqc cat cc -qgcq 


109 


PEKT 


5 


* ^_ ^- — . — n i r a -i r 

lntro cz + oyZzi 


qtccaggcactgtgqcccta C/T gtgqgacj LctccagtcLcca 


110 


PEKT 


6 


intxon.2 + G028 


qqcaqt ggtccaagqaccaq G/C atqqactccc tcttc*^.cacc 


111 


PEHT 




intron2 + 6078 


atctqtacccLcqcqqactc C/T acctqqcttcqtqccatcac 


112 


PEMT 


8 


intron2 + 60 B 9 


cqcgqactctaoctqqcttc A/G tqccjatcaccccoqccagat 


113 


PEKT 


9 


intron2 + 6379 


tc aqqtqtccco tc cc teat G/A ceteetcaccctqccetctc 


114 


PEMT 


10 


intron2 + 7339 


tataaqgaatcctgccaaqa C/T cracaQatqcacacqqqqtca 


115 


PEHT 


11 


intron2 + 7519 


ctcctacacatqtqctccaq A/G qaqqaaaqqeatttqacagg 


116 


PEMT 


12 


intron2 + 8858 


qqc at q tqt atqtgtqtq^: a T/G qtqtqtqaqtgtqtgcatgt 


117 


PEMT 


13 


intron2 + 9029 


tttcrtggaccaqaaaqcgtc G/A tcctctqncagqqcctcttg 


118 


PEMT 


14 


intron2 + 9056 


qccaqqgcctcrttqcacttq C/T qqqaaaqctqaqctqaqc Lq 


119 


PEMT 


15 


intron2 + 9512 


ctqaqctgqqcagcaqcatt A/G ctctqtqtqctqctqqcacL 


120 
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Ha 




52 




PEMT 


16 


iivtron2 + 9523 


aqcaocatt&ctctqtqtqc T/C qctqqcactqqcctqgfcqgq 


121 


PEMT _ 

PEMT 


1? 
18 


iritron2 * 9622 


qacaaagtgtacaacaagqt G/A tctcgaactgqcrtcegctca 


122 


iritron2 107 76 


ccattcctqqqtcttctttg G/A a qqc tqaat gaaatt.ee a tg 


123 

124 


PEMT 


19 


intron2 + 10912 


tctgccccactttgctcaga G/C gtgcaacaaggcottcagga 


PEMT 
PEMT 


20 

21 


intron2 + 11590 
intron2 + 12090 


ggacactggcctgatgcaga G/C gtgtggtcrtctctcctgcag 
gqccaqqqcacccctaccag G/C ctqagtcccaceicrtccagc 


125 
126 


PEMT 


22 


introT»2 + 12263 


tacccqccttcccaqa tqqa G/A oqqgctqcrtcatqcrqac-tta 


127 


PEMT 


23 


intron2 + 12448 


tctggtcccctctcctgott G/A tagtttcctgggctaaaatc 


128 


PEMT 
PEMT 


24 

25 


intron2 + 12730 
inT:ron2 + 13240 


tgggaccagtgccgccacca C/T ggcccaaggacctggtgrtc 
qqcrctccaqgcacacaqccfc: T/C cccaqtacacctqtcqcttt 


129 
130 


PEMT 


26 


infcron2 + 13494 


tccqt.qqaactcaqagatgg T/C acctecc tqcqaqqtqqqqc 


131 


PEMT 


27 


intron2 + 13817 


aactctcccctgctqctgag A/G cagatcttggagcctcggcc 


132 


PEMT 


28 


intron2 + 14773 


ccqccctqtgcttcatqccc C/T ctatqcctcteactocetqq 


133 


PEMT 


29 


intron2 + 14951 


gtcctqagqcccctccc&cc G/A qagcctggggtgccctcaca 


134 


PEMT 
PEMT 


30 
31 


intron2 + 16896 
intron2 + 194 39 


crctgtgactqtcttggagac T/C gggtcttqqcqqqcctggtg 


135 


ccagqaqcctctgagqcaqc G/A gggqct-tctcaaccacacac 


136 
137 


PEMT 


32 


intron2 + 19559 


attttqtcaqcatqtcacqt C/T cctttcataatcjaaqcaagq 


PEMT 


33 


intron2 + 20051 


acaqcactqcqqqaqccacq A/G catc tqeaqaegcatttqat 


138 


PEMT 


34 


intron2 + 20816 


tggactctctggcgtccatc C/T agccacrttcagtgcgacgtg 


139 


PEMT 
PEMT 


35 
36 


intron2 + 21196 


crqctqqctqggccctqqgat C/G atcgtqacagqctttagtgg 


140 


iatron2 + 21528 


acaqqtgggagccgaggctc G/T ggaggcgggccqgacteragc 


141 


PEMT 


37 


intron2 + 21596 


ccqcrttceccctactctqqc C/T qtaqcagaaaqtqteccact 


142 


PEMT 


38 


intron2 + 22 672 


aqcctccoac tqccttqt qq C/T tqaqqqqaqqqqqccqgqtc 


143 


PEMT 


39 


intron2 + 22713 


tctaacqctgtcttctttgt A/T ctgaaaaccaaacacottct 


144 


PEMT 


40 


intron2 + 23010 


tqccqqqcagcqgggaqgqa G/A qgcgagtggttcccccaagt 


145 


PEMT .... 
PEMT 


41 
42 


intron2 + 23538 
iiltron2 + 23627 


gtgcaggcgccctgcatccc C/T gcagccaagt-tctgggcgga 
gacactqccctqaqccaqqa C/T qqtqaqqtqqqacqccttcc 


146 
147 


PEMT 


43 


intror»2 + 23941 


tqaqqqqttqqqactotaca G/A aqqaqaqtqqactcacqqqq 


148 


PEMT 


44 


intron2 + 24 091 


gacacctcttcactgtcagc G/T ctgagacacgcccctgccct 


149 


PEMT 

PEMT 


45 


intron2 + 25348 


caqgccaqttqqaatcctac G/A taqagtqaaaqcatctcagc 


150 

151 


46 


intron2 + 25603 


taaqc aqttaacactqatqc G/A tqatqaaaatuccaacaqca 


PEMT 


47 


intron2 + 31540 


cotccaqqtqqcaqqaacac T/C qtqagqaqcatqoaacqtgc 


152 


PEMT 


48 


intron2 + 31637 


qtggqctqqqacqccaqqac G/A qtqagqgqcttcaaqqtgtq 


153 


PEMT 


49 


intron2 + 31642 


ctqqgacgccaggacgqtga G/A gggcttcaaggtgtgtttgt 


154 


PEMT _ 

PEMT 
PEMT 


50 
51 
52 


intron2 + 35593 
intron2 + 35647 
ii\T;ron2 + 35862 


ggaggagctgaaagagctgg G/A gctcgggatcaggtggttca 


155 


actttgaggcaccaccgcac C/A tgtccgtgcgtgagggagac 

tcccagtgqtqqctctqtjcc C/T cqtc tcagccqaqcactcaq 


156 
157 


PEMT 


53 


irvtron2 + 35882 


ccgtctcaqccgagcactca T/G cggccagggtggetggacrtc 


158 


PEMT 
PEMT 


54 

55 


intron2 + 37141 
intron2 + 38862 


ccacaggccggatgccttga T/C acttctcagctgcagggc-tg 
tqqaqaqaccaccrtcaqaca C/G caaqqacqqgcatgccatgq 


159 
160 


PEMT 


56 


in-cron2 + 38872 


acctcaqacaqcaaqqacqq G/T catqccatqgqteccqqcaq 


161 


PEMT 


57 


intron2 + 39140 


atgtctcaaatctccctccc C/T qqqaaatctaggcacagqtc 


162 


PEMT 
PEMT 


58 
59 


in*ran2 + 39 6 35 


caggcccaggagcaggtqqg G/T ectcctcacaqgagcaggge 


163 


intron2 + 39713 


aatctqagcatqctqqctcc C/T tccttctttccaaaqcaqca 


164 


PEMT 


60 


intron2 + 40436 


cctqqttqtqcttcqqaccc G/A qaqqcaqacaqaqqaqqcct 


165 


PEMT 
PEMT 


61 
62 


intron2 + 474 85 


acaatgactgttggagccct C/T gagcaggctgtgtcacgtgg 


166 


intron2 + 48131 


actqqaaqatcctqaatccc G/A cctcctqatqccagtggagc 


167 

168 


PEMT 


63 


intron2 * 48558 


cacaqtqtqaactattaqqc C/G acaqccacatcttgccqqaq 


PEMT 


64 


intron2 + 48702 


qaqatgqqqqcqqttcqqqa G/A qcaaaagoaggaaggcaqaa 


169 


PEMT 
PEMT 


65 
66 


intr-on2 + 503 02 


ocatotacataaacaaacac T/C crttcccatctqaqtqqqacc 


170 


introu2 + 54102 


crgcccrcgtgc-tcctgcagcc A/T tgggctcctctgqcagttet 


171 
172 


PEMT 


67 


intronz t diziu 




PEMT 


68 


intron2 + 54371 


<7caqataatgtgcagctggg G/A tgcatgtggttgetgctccc 


173 


PEMT 


69 


escon3 + 79 


tggcctgfftactotctaagc G/C tcaccatcctgetectgaac 


174 

175 


PEMT 


70 


iatron3 - 6796 


ggagcraagtcagattottac A/C gatggtggctcccagc ttLc 


PEMT 
PEMT 


71 
72 


intron3 - 6636 
intron3 - 64 4 8 


ttfctctcctctcaccttttg T/C gttcagaggcagaggtgtgc 
qnitqqqcaaqactotqacaq G/A accctaqqqaccagctcctq 


176 
177 


PEMT 


73 


introu3 - 521 8 


ggagccctqgctgaagaagc C/C ttacgaccaagtjoctgqaqq 


178 


PEMT 


74 


intron3 - 4824 


aqacaqqccqqqqattqaqc G/A qctgcatqaaqcagggaggg 


179 
180 


PEMT 


75 


intron3 - 424 9 


tcaccagaqtqatttcctoq C/A qqcaqqtqcctcqqqtaqcc 
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fa 






E5U 


PEMT 


76 


intron3 - 4 230 


qaqqcagg+.gcctqqqqtaq C/T- cactgggcgggg-tecatgag 


181 


PEMT 
PEMT 


77 
7B 


intron3 - 4182 
intron3 - 336 9 


qqaqaqtaaqcqqtqqqqqq G/A cacttaqqacaqqqaaqctq 


182 


ccaggtggg gc cgtgt gc c t G/C tggc ctggtgtgtg gec c ag 
cagggaagctggqccctgaa C/T gagctgggctttt.gggccac 


183 
184 


PEMT 


79 


intron3 - 262 5 


PEMT 


80 


intron3 - 1200 


attattqtqagcatqqqaaq A/T gcacatttqqtcacacatqt 


185 


PEMT 
PEMT 


81 
82 


intron4 + 606 


gcctggctaqacqcccacca A/G tqaccctqatqatqqoaqca 


186 


intron 4 + 1229 


tttggtccaggaaggqqgac G/A qcaqccaggagcgtctgcat 


187 


PEMT 


83 


intron 5 + 716 


atqqaqatqtqctcccccqg C/G qqqtcaqaqqacctqcqqtc 


188 


PEMT 
PEMT 


84 
85 


intronS + 1537 
intron 5 + 1718 


ctctqqqqqacqcataaqcc G/A cctccaqaqqacatcaqcca 


189 


gqqcttccaggtgtctgagc T/C ccccggcatgtaggacccca 


190 


PEMT 


86 


intronS + 2695 


qqcttfcqqqqgacootqqac C/T catttctaqaa&acaqcctt 


191 


PEMT 


87 


intron6 + 140 


ccagggctcccaggtcagag C/T ggccatggtagcttacaatg 


192 
193 


PEMT 


8B 


3'flankinq + 179 


tacttagqaggegtcagggg C/T tcacctggccatggecatgg 


PEMT 


89 


3'flankinq + 394 


gatqacactqtcattcctaa A/G tqaatqqcofctqtqctqacc 


194 


GSTM3 


1 


5' flanking - 144 


ccaacgccqqcattaqtcgc G/T cctgcgcacggcccT^gtgga 


195 
196 


ALDB5 


1 


5'flankinq - 2808 


cqttqcactgtaggactctc C/T ccacgtcccctaa-cccatc 


ALDH5 


2 


5'flankinq - 257 5 


qcaqttcccqcqgataqaqa A/G qqtccqqtcottoccqctqt 


197 


ALDH5 


3 


5' flanking - 2537 


tqtqqatqaactqtaaaaaa C/T tqcctgtattcaggaggata 


19.8. 
199 


ALDH5 


4 


5' flanking - 94 0 


cttcaactaatctqqqaaca C/T tacactctgttta«rttttca 


ALD35 
ALDH5 


5 
6 


5 'flanking - 785 


tqqqaaaqctqaaaaqqaat G/T ctqaqaccLqtggttiqqggg 


200 


cxonl + 183 


c cqacqqt caaccctaocac T/C qgggaggtcattgggcacqt 


201 


ALDUS . 
ALDH5 


7 
8 


exonl + 257 
exonl + 320 


cqtqaaaqcaqcccqqqaaq C/T cttccgcctqqggtccccat 


202 


gcggggccggcfcgctgaacc G/T cctqgcaqacctaqtggagc 


203 


ALDH5 
A1DB5 


9 
10 


exonl + 605 

3 'flanking + 1527 


acttacccoqqcactcqcca C/T aqqcaacacrtqtqqttatqa 


204 


aaagtgcaactgtaaqaccc G/A tagagaaaaactctggttcc 


205 


TGM1 


1 


Exon2 + 179 


tqccqaaatqcqqcaqatqa C/T qactqqqqacctqaaccctc 


206 


TGM1 


2 


intron9 - 611 


acttaccactctqtcctctc C/T tgccaggcctcttcctgtca 


207 
208 


TGM1 


3 


Intron 9 - 272 


ccqcacatctqtaccctqcc C/G ccatcctccagcagagcagc 


TGM1 
TGM1 


4 

5 


IntronlO + 54 


tcaqtcatgggttctctqgt C/T ccaacttcacogctgactqa 


2Q9 


Intron 10 - 51 


aggaggccgggagtcaggcc A/G ccctcagaccctctggctca 


210 


TGM1 


6 


Intronl2 - 47 


qqqaqtccctqqqqqaaqcc T/G catgtaqqqaagcaqqncfcc 


211 


TGM1 


7 


Intxonl3 + 72 


ggataaggacatcagaqgtg G/A gcgctaagccagcagcaggc 


212 
213 


TGM1 


8 


Intronl4 + 1671 


atctcttacccacaccccca C/G catqqtggqqaqgttcctca 


TGM1 
TGM1 


9 
10 


Intrcnl4 + 1691 


ccatqgtaaaQaggttcotc G/A bcctaaaaaatcoqcaqaac 


214 


Intronl4 - 1634 


tccctgcctccctccttcag g/a qaqctcagaaacaccttcaa 


215 


TGM1 
TGM1 


11 
12 


Intronl4 - 1459 


qqaaacccctcaqaaccaqq T/C tcoaagccaaatgcrtttqcc 


216 


Intronl4 - 801 


cacaatacaaaagtgqqatg G/C qaqgcaagqaqtcccqttag 


217 


TGM1 


13 


Exonl 5 + 233 


ctcgaggtggagcttagccc T/C gtqccaqgagcaa-gqgact 


218 


TQM1 
GGT1 


14 
1 


Exonl5 + 369 


qqaqtcaqto-ttcacttgca C/A fcqqqqqaacaqaLqctaata 


219 


intron 1 +85 


ttatccaotaaggtaqctcc G/A tcacctcttttcc -gqtggg 


220 
221 


GGT1 


2 


exon3 + 68 


qacqgccaqgtccggatggt G/T gtgqqaqctqctgggggcac 


NQOl 
PIG3 


1 
1 


1 intron 1 80 


aqqaqqttqtaqgggcttgq C/A ctqaattttqttccttqact 


222 


S'flanking region -4 7 


gggaaggagqaaaggaaaga G/A ggqgaaggtgqttcwqctita 


223 


PIG3 


2 


intron 2 243 


taacaccggacqcccaqcaq A/C aqtcccaqcttcttaqaatc 


224 


PIG3 
N0O2 


3 
1 


3*flanking region 282 


aqcaqqccccaqccctqccc G/A ctactcacctqqqccccacc 


225 


5' flanking region -434 


tttetgttgcaccacggacc C/G tcattctgtaaccqgqatac 


226 


N0O2 


2 


5'flanking region -406 


qtaaccgqqataccaqccaq A/G cratqggqagcgggaggcgca 


227 


M0O2 


3 


5 'untranslated region -102 


tcctqcqactcctactqqgq A/C atqcqctqqtogqaaqqtqa 


228 


NQ02 


4 


intron 1 1919 


tcactcaaatagagctqagt T/C agtcactcagctct-ggacc 


...229_ 
230 


N0O2 


5 


intron 1 2004 


acaaactcacatqccaccaq C/G catatqatgtaaacatgt ae 


H0O2 


6 


intron 1 3391 


aaaqcaqaqqqcLqtqcaqq c/T qcccctqaocctaqqc±agq 


231 


N0O2 


7 


intron 1 3456 


caaaggcctcatcctcaggg C/A ggccaactcttctcritttag 


232 
233 


M0O2 


8 


intron 1 3595 


actgcccagctttagqttca T/C tcttgtaagtgttgctggtg 


HQQ2 
N0O2 


9 
10 


intron 1 3596 


ctqcccaqctttaqqttcat T/C cttqtaaqtqttqctqqtqt 


234 


intron 1 3598 


gcccagctttaggttcattc T/C t-gtaagtgttgctggtgtca 
ccctgcgctttgaaqqqato A/G atgtgacctctcccacattc 


235 
236 


N0O2 


11 


intron 1 3 651 


NQQ2 


12 


intron 1 6036 


tqqtqtqqcqqttcacrtqat C/T ccccaqccttctqctcqatc 


237 


H0O2 


13 


intron 2 14 


atqqcaqqtaatqattcact A/G ttqtqqaqtaaqactLtttt 


238 


NQ02 


14 


intron 2 192 


gccacgtggaagtgtataaa C/T tatctggaattatcttgttt 
caccctgtttaqcacctagc A/C ccatccctggcctctgccca 


239 
240 


NQ02 


15 


intron 2 635 
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Na 






S25'j 


HQ02 


1 6 


int roa 2 685 
exon 3 139 




241 


NQ02 


17 


ctqatfc Lgtatgccatqaac T/C ttgagccgagggccacaqac 




NQ02 
N fi° 2 


1 3 
1 9 


intron 3 36 
_ AtirOn J //Jo 


aatqctcxaT^ttacaaaaac ate k biai>q LtLtLt hclx l 


243 


aaogtggqcataaaccacoa T/C ctagtgccaaaaagcaqgtg 


244 


M0O2 


20 


int ron 4 1577 


tgeetc tgcacaccccttcc C/T gacaccagccctttctttac 
tcgoccggccacgtggagcc C/T gctttcctcctcqoacocac 


245 

246 


NQ02 




intron 4 1832 


NQG2 


— 
22 


intron 4 2583 


tggtqttacqcacaqctcct C/T gtcccctccctgcctgccca 


247 


NQ02 


23 


exon 5 330 


c tqtao tqqt tc agegt qcc a/G gccafccctgaagggctggat 


248 


NQ02 


24 


exan 5 405 
intron 5 21 


atcccagqattctacqattc C/T ggtttgctccaggtatgtgc 


249 


NQQ2 


25 


gtabgt qctcttggataagg A/T tcaatatggatagttggagg 




KQ02 
NQ02 


26 
27 


intron 5 253 


atggcaaacaagggagtggg T/C caggtgtcaqqtqacgqggq 


251 


intron 6 2435 


occcccttaaatcatttaac T/C gaatggtatg-aacaggtgt 


252 


SULTlAl 


1 


5 'flanking region -1597 


gcagagtaaagggactcact C/G aagaagacgaacgtgggggt 
gaggqqtatattcatgaaga G/T tccaggaaaaqgtaaagatt 


253 
254 


SULTlAl 


2 


5' flanking region -14 91 


sultlai 


3 


5' flanking region -1376 


cggtttcatatgttactgat C/T atacaatgagatcctaggtg 
crqtttoatatgttactgatc A/G tacaatqagatcotaggtga 


255 

256 


SULTlAl 


4 


5' flanking region -1375 


SULTlAl 


5 


5 'flanking region -1370 


catatgttactqatcataca A/G tgagatcctaggtgaaacct 


257 
258 


SULTlAl 
SULT1A1 


6 
7 


exon IB -65 


aaccctgcattccccaeaca G/A cacccacaatoaqccactcfc 


intron IB 442 


gagccaccctgcctaggoct G/A tgcttttgctgagtcatcag 


259 


SULTlAl 

SUIiTlAl 

SULT1A1 


8 

. 9 
10 


exon 1A -197 
exon 1A -159 

exon 1A -95 


actacracrotcccftqcaerqaa A/G tggtaaaacaaagggcgctq 


260 


ctggctcracacrqqagacagc A/C caqgaaqgtcctaqagcttc 


261 


qa gaccttcacacaccctga T/C afcotqggcottgcccgacga 


262 


SULTlAl 


11 


intron 1A 60 


ctggttttcagccccagccc C/T gccactqactggctttgtga 


263 


SOLT1A1 


12 


intron 1A 69 


aqccccagccccgccactga C/G tgqctttqtqaqtqcggqca 


264 


SULTlAl 


13 


intron 1A 174 


tgtgatggtggtaagggaac G/A ggcctggctctggcccctga 


265 

266 


SULTlAl 
SUL.T1A1 


14 

15 


intron 6 11 


catqaaqqaqqtqagaccac C/G tgtgaaqcttccctccatgt 


intron 6 17 


ggagcjtgagaccacctgtga A/T qcttccotccatgtqacacc 


267 


SULT1A1 


16 
17 
18 


intron 6 35 
intron 6 71 


gaeqcttcccrtccatqtqac A/T cctgqggqeoqqeacctcac 


268 


5ULT1A1 
SULT1A1 


ctcacaqqqacccaccaaqq T/C caeceaqccccctccattgq 


269 


intron 6 108 


ttggcagcccccacagcagg C/A ccggattccccatcctgcct 


270 


SULTlAl 


. \9 
20 


intron 6 111 
intron 6 270 


qcaqcccccacagcaggccc G/A qattccccatcctqccttc- 


271 


SULTlAl 


ctccctqccaaaqqqtqtqc C/T acccaggqccacagtcatgg 


272 


SULTlAl 


21 


intron 6 488 


ttttacttttcctgaatcag C/T aatccgagcctccactgagg 
aatccgaqcotocactgaqg a/G qcoctctqctqctcaqaacc 


222 

274 


SULTlAl 


22 


intron 6 509 


SULTlAl 


23 


exon 7 600 


ccctctgctgctcagaaccc C/G aaaagggagattcaaaagat 
qaqtttqtqqqqcactcect G/A ac aqagqagaccgtqqaetc 


275 

27 6 


SULTlAl 
SULTlAl 


24 

25 


exon 7 645 


exon 8 902 


qctqtgaqaqqqqutuctgg G/A gtcactgcagagggagtgtg 


277 


SULT1A2 


1 


5' flanking region -547 


tgttctttcttggttctatg G/C atccatgctctgctccaccc 
tqtqgqttgoactqgqccag G/A acccctqqcaccttcaaqac 


278 

27 9 


SULT1A2 


2 


5* flanking region -425 


SULT1A2 


3 


5' flanking region -358 


ctttccagggcctgcctatc C/T cagctttctecttcttgcct 
tccaqqqcc tqect a tccc a G/T ctttctccttcttqcctqqq 


280 

* 


SULT1A2 


4 


5' flanking region -355 


SULT1A2 


5 


5 'untranslated region -28 


actgcgggcgaqgagggcac A/G aggccaggttcccaagagc- 


282 
283 


SULT1A2 
SULT1A2 


6 
7 


intron I A 85 


ctqac tgqcottqt qagtqc G/A qqsaaqtoaotoaqcotccc 


exon 2 24 


gaqctqatccaqqacattrtc T/C cgcccgccactggagtacgr 


285 


SULT1A2 


8 


intron 2 34 


gccacccaccctctcccaqq T/C qgcagtccccaccttqgcca 


SULT1A2 


9 


intron 5 77 


caqcaaccctgtgtcqqcac T/C ccctqcccgcttctccagtg 




SULT1A2 


10 


intron 6 684 


actggggtcccagqgqtcqa G/C qaqctgqctctatqgqtttt 


287 


SULT1A2 


11 


3 'untranslated region 895 


qctctqaqc Lgtgaqaqqqq T/C tccfcggagtcaotgcagagg 




SULT1A2 
SULT1A2 


12 

13 


3 * flanking region 98 
3'flanking region 817 


cctccccoctccaactcctc A/T acttqccctqtttqgagagq 


289 


ccaotgaotcggggc ttgee A/C aggctgccagggcx.ggcaaa 


290 


«%lTT.f 1 A*? 

BUUl 1 Ax. 

SULT1A2 


14 

15 




cctctcccctggaqgctqct T/C tacecgctqtqqqqc7cgcat 


291 


3'flanking region 14 64 


tcccgtaqcccagqcaaqtt C/T qqtgaccagagagcaqcccc 


292 
293 


SULTX3 


1 

2 


intron 1 332 


cctqcttctccctttacctg G/T crtgqctqtgtgacctwgqac 


SULTX3 


intron 1 11 67 


taggaatqgataaqcgtgtc G/A ttggottctgtqgecactca 


294 


SULTX3 
SULTX3 


3 
4 


intron 1 2872 


cattctcactgatqcagacq G/A aaqcttctqggcc-Lcqgcgt 


295 


intron 1 6242 


cacccttggcttttaccagc A/G tgqaaacattttacctgaat 


296 


SULTX3 
SULTX3 


5 
6 


intron 1 6601 


gcatgqqcttctqqaqaaaa C/T qaqaagaqaqtqqaqqgccc 


297 


intron 1 6768 


agcttgaaatgagccagact C/T tcctgggacctgttgacccc 

aqtactULqtbttatccUcc C/T catcctoacaeotttgccat 


298 

299 


SULTX3 


7 


intron 1 6905 


SULTX3 


8 


intron 1 7464 


qccaqqatcecttqaaaqac G/A acatgaacacaqccaqgagc 


300 
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SULTX3 




intron 


1 


7833 


tucttcgcrqctggqcttggc G/A gqggcagctgtgctccaggc 


301 


SULTX3 


1 0 


intron 


1 


3189 


caanctggggccctta.atgc C/T gcacaccagagcctcctttc 


302 


SULTX3 




intron 


1 


8316 


ctctcac acaagggcggagc C/G tcttccccttgcggcagagc 


303 


SULTX3 


1 2 


intron 


1 


8617 


agacagacjgctggggccaaq C/T cagggttgccggo.gcttcct 


304 


ciit rnv 0 
OUJU 1AJ 


13 


intron 


l 


363 1 


qccaaqccaqgqtt gccqga G/T cttcctggactogtcaggcc 


305 




14 


intron 


l 


9493 


ttttoctcttaqagc ttccc G/A tcgtgctctgtcitcgagggc 


306 


SULTX3 


15 


intron 


l 


10306 


caqgcqqqqaqcetqaatqc C/T gcagfccgfcgagggtggccag 


307 


SUL'i'X3 


16 


intron 


1 


119 87 


tcataaaataatqat&tc&g T/C acactttttqqaaatttqaq 


308 




^7 


intron 


1 


13085 


ctctgtqcccqq tqttqaga C/A aqqccatqccctaqaqtect 


309 


SULTX3 


18 


intron 


l 


13208 


qcca Lpccct aqaqtcc tqg G/A qaqttcciaccccagaacagc 


310 


SU1*TX3 




intron 


2 


700 


qaaccatctqqqaqtcqttc C/T qtactgocgtgccqagggoc 


311 


SULTX3 


20 


intron 


2 


818 


agcc ata qtagc taqccaqc G/A atcaqcqotgqgagggcaqc 


312 


SULTX3 


21 


intron 


2 


1677 


actc c ao t tocc ct qaaooo C/T accccttocttcotcctotq 


313 


SULTX3 


22 


intron 


4 


«54 


gcgtgccgaaq gcqggaggg C/T tggqatgqctcaagacgtqa 


314 


SULTX3 


23 


intron 


5 


3632 




315 


SULTX3 


24 


intron 


3 


3662 




316 


SULTX3 


25 


intron 


6 


1874 


tctgatct cagagagc tgac A/Q atggaa&gaattctaaacga 


317 


SULTX3 


26 


intron 


6 


2133 


aciaccgqtgcCTgcdqttta l/o cccQCBqCTcayccctccci 


318 


5ULTX3 


27 


intron 


6 


7524 


qgaaggqccagggctgcctg T/C gatgccc&gagcagtgcGct 


319 


SULTX3 


28 


intron 


6 


25 73 


agatcatactcgctcc tqqq A/G tgtttattaaacacctgcca 


320 


5ULTX3 


29 


3' flanking region 12 




321 


S[JIjTX3 


30 


3 'flanking region 445 




322 


TPST1 


1 


5' flanking region -298 




323 


TPSTl 


2 


intron 


1 


3520 


a gaaa age aqactuuty taa t_ < agT-qacgctiagacaacaBg 


324 


TPSTl 


3 


intron 


1 


3610 


qgeagaaagagaatatagea A/G ctattaaacacaaataaatt 


325 


TPSTl 


4 


intron 


1 


20828 


tattqotqtccacctqqtca A/G tgtgtcctgctgataagtgc 


326 


TPSTl 


5 


intron 


1 


-6761 


aatacaatacttattctqta T/C aattctagagggcccagaga 


327 


TPST1 


6 


intron 


1 


-544 


taqaacaaqtqaatatttta C/T qttcttaqrtqqttta.tqg~t 


328 


TPST2 


7 


intron 


1 


-526 


t acqttctt aqxggxttatg «/± ttqcfcai} uLLtccccca aca 


329 


TP ST 2 


a 
o 


intron 


1 


-234 


4-r»nn0OAf 4"f-Anf >nf C fT rr-r -1- rtr>+- *r"«^/*-t-+- * — r* 
LCcl«yclCatLbatlu€iau^i#a J. auyuttuayuLaaLtiLtLLtaL 


330 




9 


intron 


1 


-48 


bXat agw^Qyubtuny t at y i*/ w nww b^aaaaaa vvckiqwcui 


331 


Tpsn 




intron 


2 


-18944 


sm bajia a + ^ a nB a 4- nnffA a rr rt/A ^^BAAjAWA^^^'y'^ftflt<*t"^' 
cmudccv L-cLMdci L^wyt-jycio^ / a bkaacieiacitbtwVCiy tvtwip 


332 


TPSTl 




intron 


2 


-18687 


tatgtgoaccctaataacat A/G tttccttaaaactagtac^a 


333 


UPST1 


12 


intron 


2 


-18ii01 


ttqqaagqtaac ttaatqt a A/G qtqcotga^i^ta^ioagqqata 


334 






intron 


2 


-159 


gaatgggqatttccctcaq t c/G ctgccc a ct g go t q etc ttq 


335 


TPSTl 


14 


intron 


Z 


-19 


«^rt-l-rti- + rtor>l-'l-ii^J«r«t" r^jtn rntrr»i-H-fi , r'H"tti3r»AifTCrt 
ClW*vtybt^UwULaCOUb^aL VJ f 11. I^ULl^uV.^U^ut'^^i.ULta^^ L 


336 




15 


intron 


3 


158 




337 


TPSTT 


16 


intron 


3 


3779 


agcagcgcacgtc&ccctcc C/T ggcacacccatgtgttoa.ee 


338 




17 


intron 


4 


292 


ttH ^uattw we a w t^d^ wj ^civ \^ f a abu acta bubb bb#an^ uuo 


339 






3 'an translated region 1518 


l]bV4tb bHtdVaty ttb tttfl X ^ bjbkb UbJ babJoaUllwb] Ub]Ub]w 


340 




19 


3 'flanking region 264 


Ub tjytUb ULtj^Vb b^jbub Vfl b' 1 babwbL^bO^ L^aaV^ bbbb b 


341 


TPST2 




intron 


2 


578 


tbUbbbawbabbbtbabb^b V ' £1 Qy t^Clbbjb WOy bj O bQWl* VWbbr 


342 


TPST2 


2 


intron 


2 


789 


ettaoCTccatcqtgcaggtc a/C ttgctgtcttctgctcactt 


343 




3 


intron 


3 


2009 


cccaqgcjtggagtgtagtgg T/C gtgateteggctcactgcaa 


344 


TPST2 




intron 


3 


2017 


qqaqtgtagtggtgtgatot C/T ggcteactgoaaocteegco 


345 


TPST2 




intron 


3 


2035 


etcqqe tcactgcaaoc tec G/A cctcecgqqttcaagcaqtt 


346 


TPSi 2 




intron 


4 


104 


aatqttcaq tctc tcaattc C/T tqqtcatctgatttqttcct 


347 


TPST2 




intron 


4 


379 


ta&ataaataaac tattgqt C/T octttcttqtcttataaqgt 


348 


TPST2 


g 


intron 


4 


588 


tactqcaqcc tqatacttct C/T qqc:ttaaqccatcctctcc.c 


349 


TPST2 


9 


intron 


4 


626 


caccecaqgctcctgactaq C/T taqqactqcagq Uqcacgcc 


350 


TPST2 


10 


intron 


4 


718 


cccaqqctqgtctaqaaczc C/G tqqccqtaaqqqatqcccct 


351 


TPST2 


11 


intxon_ 


JL 


873 


Ottgatgqccttatttatac G/A tttcoattacaqettctaqt 


352 


TPST2 


.12 


intron 


4 


949 


caaatatttgaaaatqggac C/G oaggcctqaqqaaqaqcttt 


353 


TPST2 


13 


intron 


4 


1033 


taagctcagcatttetgagc G/A tqtgetaaUtttaqqaaata 


354 


TPST2 


14 


intron 


4 


1051 


gcgtqtqctgattttaggaa A/G taaacaa ttatogtattqaa 


355 


TPST2 


15 


intron 


4 


1356 


gattcaacqtacataccaqc C/T qaaattcacaqqtqaatqqe 


356 


TPST2 


16 


intron 


4 


1707 


qtctccttaaaaqgtqqctc G/T ctqcocc tqqcttqGccc aq 


357 


TPST2 


17 


intron 


5 


215 


aagaccagcctqaccaaaac G/A gtqaaaccccqtatctacta 


358 


TPST2 


18 


intron 


5 


341 


tqgqaggcagaqqtcqcaqt G/A aqctqagatcacqccqttgo 


359 


TPST2 


19 


intron 


6 


31 


qqacttcac tqqqqqttccc G/A ctqcttctqqqtqqccccqg 


360 
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TPST2 


20 


intron 6 2 73 


crtttgtctqaccctqgggnc A/G gggcaggaagcaccactatg 


361 


TPST2 


21 


infcron 6 693 


aaaqqqatttttttqaactt G/C q-taattcaaacatt±.aaqat 


362 


TPST2 


22 


intron 6 1635 


tcctqgqtacaqaQttggcc T/G tqaacaaacatqagtccttc 


363 


TPST2 


23 


3 ' untranslated region 1147 


cttccccactttcagatctc C/T gcaaatgacttcactqccaa 


364 


SITLT1A3 


1 


exon 8 84 3 


cqcttcqatqcggactatqc G/A qaqaagatqqcaqqctqcag 


365 


CST 


1 


intron in 6302 


agaqctccccaqaqaqqact A/G tqaqqct-qcatqatqcatqa 


366 


CST 


2 


intron 2a 1004 


gagtgagacccccatctcta C/T aaaattttttttaaaaagta 


367 


CST 


3 


intron 2a 1395 


atqcctaaqtttacaqtaqc T/C aqqcaqqaaaqqcacaacca 


368 


CST 


4 


intron Id 473 


ccaqaqcctqagqttqqtgc T/A qqgqcccetccatqqctgcc 


369 


CST 


5 


intron 2b 726 


ctatctotccagtgcctctc T/C gtccctgtctggaccctgct 


370 


CST 


6 


intron 2b 745 


ctqtccctqtctqqaccctq C/A tqqqqqqccacaqaqcaqqc 


371 


CST 
CST 
CST 


7 
8 
9 


exon 3 85 
intron 3 308 
intron 3 8 S3 


tcactagtttcctgctgctg G/A tgtactcctatgccgtgccc 
tcotctgaqqtcagqagttc G/A egaccagcctggccaacatq 


372 
373 


ttttgtcctataaaatggca G/A tttcatq-tqqcccaaqctqa 


374 


CST 


10 


excm 4 198 


qaqqoaqtqatccgqqccaa C/T qqctcqqcqqqqqaqtgcca 


375 
376 


SULT1C1 
SULT1C1 


1 
2 


intron 3 2280 
intron 3 374 2 


gcaaatttttggtattttta G/T tacagtcagggttttaccat 


gcagatctcactttotqqca G/A attocctgaatttqctcccc 


377 


SULT1C1 


3 


intron 3 4 IS 3 


ttoatagggcttttccctca C/T ttgttttqtaattttgtnta 


378 
379 


SULT1C1 


4 


intron 3 523 4 


gaaaagagactaaaggcagg A/G gagctttgcagttcttctaa 


SULT1C1 


5 


intron 3 617 5 


tggctggcaggaaggtgagg G/C agtcctctcttctctggtcc 
acatqaagqcaqqatccaga T/C tqaatgtttqqaqgqaaeta 


380 
381 


SULT1C1 


6 


intrron 4 205 


SULT1C1 


7 


intron 4 408 


qgotcaccrcctqtaatccca G/C cactttgqqaqgccoaqqcq 


382 


SULT1C1 


8 


intron 4 429 


cactttgggaggccgaggcg G/C gtggatcacaaagtcaggag 


383 


SULT1C2 


1 


5'flankinq reqion -110 


toctqttaacrtcacaqaqaa C/T qqaaqqqotqqaaoqqqacc 


384 


SULT1C2 


2 
3 


ezon 1 15 
intron 1 297 


acactaatggccttacacga C/G atggaggattttacatttga 
gtagacttqtttatttattc A/C ttcccaatctaggcccttat 


385 
386 


SULT1C2 


SULT1C2 


4 


intron 1 363 


gaotqtgtqaqctagaaagg T/G gatcctqaatctgatttggg 


387 


SULT1C2 


5 


intron 1 2300 


gggctactatcagcagccac C/T acctcaggaaggatgacttc 


388 


SULT1C2 


6 


intron 2 455 


aaqacttqqaaqcaaataqa T/G aaaaaaaaaatcqtaqaaat 


389 


SULT1C2 
SULT1C2 


7 
8 


intron 4 55 
intron 4 111 


caaaatctccaaacacccta G/A aaggaaagaatcttttcttt 

ctqccttrrtttaatqgaaca T/C tc-tcacttctcttcaggaat 


390 
391 


SULT1C2 
SULT1C2 


9 
10 


intron 5 1657 
intron 5 208 2 


ctttgtgtttactttgtttt T/C aottggtaoaaaagtgttgt 
tctgctcctagagatggagg C/A gxcccacagccacagtgatg 


392 
393 


SULT1C2 


11 


intron 6 933 


aactactqaacctotoccao A/G taac tqtatttc aqaqqc aq 


394 


ST1B2 


1 


intronl 80 


acttqtccataaaatcatta C/T cattctaaataaagttaata 


395 


ST1E2 


2 


intron 2 -352 


aacatttaaataqtcattta T/C aqcaatqcacaqqtataata 


396 


ST1B2 


3 


intron 2 -85 


attacataatgctcaaaaat G/A tcttgaaaaactggttggca 


397 


ST1B2 


4 


intron 4 460 


gtacttqacattaaaaaata T/C ctqatgtttatatatccata 


398 


ST1B2 


5 


intron 4 470 


ttaaaaaatatctqatqttt A/G tatatccataaataqctaat 


399 


ST1B2 


6 


intron 4 518 


tttaagattgtcctcatatt C/G ttacttcctttgcrttactaa 


400 


ST1B2 


7 


intron 4 616 


aatqtttatgaaaatagact T/C ttatctggttttagtqqcct 


401 


ST1B2 


8 


intron 5 58 


ctqcatcatqc Lqtiaaaaqq G/A tLqatat^tqcttx-Ccaact 


402 


ST1B2 


9 


exon 6 612 


taatagaatceaaaggagga A/C atcaagaaqatca-ttagatt 


403 


ST1B2 


10 


intron 6 582 


aatacattacttceatttaa G/A tagtctgtttattqtqqctt 


404 


ST1B2 


11 


intron 6 3130 


aqatqtaaaaaattattcaa A/T ttttaaaaqcctqaaaaatt 


405 


ST1B2 


12 


3 untranslated region 907 


tttaaagtqtctaaatcaca C/A atctgaaqaaataaqagatT; 


406 


ST1B2 


13 


3'flankinq reqion 50 


toaqatcccaqttttqttcc T/G ttqattetqaqtttccaaar- 


407 


ST1B2 
ST1B2 


14 
15 


3' flanking region 328 
3'flanking region 446 


tttgacccaggacactgtg^. T/G ccactgcLgtctaccgagt-t 
gtagttcagattttggaaa-t C/A ttttttctatatcataccta 


408 
409 


CHST2 


1 


5'flankinq reqion -260 


aqccqqacaqtccqccqqqo C/A qtqatccqqqqqccqc tcoe 


410 


CHST2 


2 
_3 


5 ' flanking region -56 
3'flanking reqion 218 


gcgctggggacoagccgccg C/T gcccgccL/cggagticgcggc 
aqqagtgaaacacatctttg T/A attctaaaggcagaaaccaa 


411 
412 


CHST2 


CHST2 


4 


3'flanking reqion 383 


qoagagaccaatgttttggt G/C ctgaggctggttcagaaaaa 


413 


C3ST2 


5 


3'flankinq reqion 952 


tactgaaacattctgcagaa T/C qttatactatqaqaagaaat 


414 


SULT2A1 


1 


intron 2 478 


gaactggqctctotacacac T/C tcgtcttactqtqtqtaaat 


415 


SUI.T2A1 


2 


intron 3 382 


caaaaccctcttaatattct G/A tttctatctgtctcaqaact 


416 


SULT2A1 


3 


intron 3 409 


tctgtctcaga«ictqattgc A/G tgactctaggatcyctatat- 


417 


SULT2AL 


4 


intron 5 249 


aqctqqaaattacaqqcaoa C/T qooacoacacccaqctaatt 


418 
419 
420 


SULT2AL 


5 


intron 5 395 


aqgcatgagccacqgcqccc G/A qccaatttatcagctttaat 


SULT2A1 


6 


3'flanking reqion 33 


ttccttgttaaaagttacca G/C ggttggccacgcacggtggt 
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SULT2A1 


7 


3' flanking region 4 6 


attaccaqqqttqqccaqqc A/G cqgtggttcatgcotgtaat 


421 


SULT2A1 


9 


T * f 1 an Icing region 199 


ttagccaggcgcattggcrtc A/G tgtctgtaatcccagcactt 


422 


SUT.T2B1 


x 


intron 2 4162 


ttctcccctctcctcaccat C/T cgcacacaggtgatctacot 


423 


SULT2B1 
SULT2B1 


2 
3 


intron 3 879 


qaqqqcatccagctctgqqq G/A ctggacc^qgqqcrtttqtqq 


424 


intron 4 3882 


ttccacqctccttccttqqc C/T qaQtqecctccctccgctaa 


425 


SULT2B1 


4 


intron 5 1780 


ectqcaqaaqqqqqtccctt C/T catqtccaagcagtaatqqc 


426 


SULT2H1 


5 


intron 5 1814 


tafttqqctqcaacatqqaqc G/A ttqtqqqqqcattqaqacag 


427 


C i rr niOnl 


6 


exan 6 789 


ccctc ttctccaqqqqtctq C/T qgcqaatqqaaqaacc ectt 


428 


CHST4 


\ 


^ ' f 7 ] ank i n rr region -1092 


atgaagccttgtgccatctc G/A ctgtgtcgtgccagcacotg 


429 


CHST4 


2 


5 ' £ lanlcinq roqion —941 


ctgccagagagaaacagqaa G/A ggaggaagagccacacaatt 


430 


CHST4 


3 


intron 1 —150 


caqqaaat gatttggagaag G/T actggtgccattgttggcac 


431 


CHST5 


1 


intron 1 —144 


qgcctcttaqgtttcagccu A/C gacaggtgactcttagcacc 


432 
433 
434 
435 
436 


CHST5 


2 


intron 2 17 




CCST5 


3 


intron 2 139 


aatcccagcactttgggagg C/A ggagatgtgcggatggatca 


CEST5 


4 


intron 3 1829 


gactgtatgtctgctattca r/C ataggaacaaataattcatg 


CHST5 
CHST5 


5 
6 
7 


intron 3 2037 
intron 3 2134 
intron 3 2528 


aaatqaaaccaaceccaBca u/v LqcaMfl<]M^waaci('aiiciay i 


aaacaqcrtaaattqtgttcc G/A tacagqtqcaattagqcaqg 


437 


CHST5 


atgqtaaaqttagoctqqqt G/A cagtatgtcagcatcctgct 


438 


CHSTS 


8 


intron J 


qcacttatcctaqaaaqqcc A/G tttctqaaqactcaqcaqqa 


439 


CHST5 


9 


intron 3 7039 


rrrrr^-t r*r*r° rrr^r* rt^r- , r*Jkr^r^^ 1 / C Cicm A A CIC*C AC! Crtr.C^T-ClA 


440 


CHSTS 
CHSTS 
CHSTS 
CHST5 

CHSTS 
CHST5 
HNK- 1st 


10 
11 
12 
13 
14 
15 
16 
1 


intron 3 7211 


qtaqccccaggacaccccca T/G cctcaacatcccattctggg 


441 
442 


■i n^-rnn "5 7 ? C» /I 

intron j /iji 
intron 4 108 
intron 4 4uz 
intron 4 S 4 7 
intron 4 1142 
intron 5 1187 
intron 1 139 


qqaqcttccaqtgqcttggt T /C acccccqactcttcqtccat 


oe/ioocrt.<?c i toefteteuoea G/A ajcracftatcacacicrtocTcaQ 
agcactggaaaa&gtacagt T/C gcacttgtagcggaggtggg 
ctcctcrtccccgcattqagq C/G qaagqaqcagaqqtgagatc 


443 
444 
442 


frc*c~ r~s-n rrctM c~^r * -r J* rri— +■ r*r* t*/Ci C* n dCTCT £\ (T~t" CTfVfc CTCTCTfl ttt 

cactgggcagtaattggggc A/G tgggatgggcatgagggccc 


446 

447 
448 


BNK-lst 


2 


intron 1 1020 




449 


HNK— 1st 
HNK— 1 st 


3 


■i n ■»• rnn 1 1 fiQl 

mtcon i 


aagaatttqtaaacatcaca G/A qcaacttgcagttatattcg 


450 


ct ataactatttcaaacata C/T qaaacaqgcataattgqatt 


451 


HHK— 1st 


— 




atttaqaatattca tttacc A/C aqaaatccaaatataacctg 


452 








ctatccaqtqaoaagagqaa C/A CAaqaacctcaqttcigggq 


453 


" 

HHK— 1st 




intron 2 —530 


aqtqqqcqqaqgcgagaaqc G/A tcaqtqttcattcct"ttqct 


454 


H H K~ 1st 


g 


.LliUXUIl £ TV U 


qctacatcttqtcaqccaqt C/T aqaattttaaacacaqccaq 


455 


HNK— 1st 






acogaaata tttqtqctqat A/T cttactqactqaAatcacct 


456 


HHK— 1st 


10 


intron 3 152 


aatgqcctccqttjCflttcat G/A ttacaqaqqtgtgsggggaq 


457 


HNK- 1st 


11 


intron 3 312 


cacagtqqccttatqccttq C/T agcaqqqcqcctctcagqct 


458 


HNK-lst 


12 


intron 3 1948 


tcctttqatqtatcaaqtut T/C qtqctqaatqttttcaqtqt 


459 


HNK— 1st 




-i r\ 1 • rftn "3 11 An 

lniLoii o tiHu 


ttacacctqqaqaqqaqcac C/T qcagcqgtccttaatactgc 


460 


HNK— 1st 




cxun l o / 


aqaaqcacattcctgaggaa C/T tgaaggtgggcficagccQgq 


461 


HNK-lSt 




X.11X.LUI1 V SOX 


CCtqatcattccctaqctqq G/A atgagqqqtqcactctqqaa 


462 


HNK— 1st 


16 


intron 4 615 


tcrtggaaggoctctcacttc G/C taacccccattcrtqgatcta 


463 


HNK— 1st 


17 




gattgttctaaatggtotgt G/A tgggtctactgaatgtccac 


464 




18 




acctaaaoffffactaatoacc G/T tccacracaqqcctqtttttg 


465 


HNTC- 1 c3 + 
nrvrv— iBb 

HNK-lSt 

HNK— 1st 


19 
20 
21 

22 


intron 5 721 
intron 5 867 
ejton. 6 44 4 
intron 6 94 


ataattatqqqctctgctta T/C gaaatttaqcttcagacagg 


466 


tqctqcccacaqaqtcqgtq G/A tcaetcctqqccactgtttg 
ccaggatrcattttcttccat T/C qaqqaqatccccqaaaacgt 
ctgaqttctqtacttqqcfl.q A/G ttqatcqqaqqaccacaqaq 


467 
468 
469 


HNK— lS t 


23 


intron 6 247 


catqaaqqtqacatcabtLU G/A ttaataqaaattagcaqqca 


470 


HNK-lSt 


24 


exon 7 696 


aqqaqqaaccqqacaqaqac C/G cqqqqgatccaqtttqaaqa 


471 


HNK-lSt 


25 


exon 7 87 D 


qaqaccctqgaqgacgatgc C/T ccataoatcttaaaagaggc 


472 


HNK-lSt 


26 


3 'untranslated region 1110 


tcaaatatctttattagacc T/C qqgqctaaccaggtgaagat 


473 


HNK-lSt 


27 


3 'untranslated region 1178 


ccacacccctcctttgagga C/T gcccggggtctcccacaggc 


474 


HNK-lSt 


28 


3 'untranslated region 1393 


ggaagcatcacacaqcqtta G/A qagccqtttccttcaqgtqt 


475 


HNK-lSt 
HNK-lSt 


29 
30 


3* untranslated region 1452 
3 'untranslated region 1540 


taaqqttctcctqqctaqtc A/G gggtgqcttcacccatcact 
qcaagggqqotqctqaaatc G/C caqaqacttttqcaqcatoa 


476 
477 


HNK-lst 


31 


3 "untranslated region 1696 


qqqtggtqtqqtqtccagqq G/A tccatct ttccaqaatceat 


47fi 


HNK-lst 


32 


3 'untranslated region 1829 


aggqgaqqctttttctacct G/A agaagqqqaqtqtctttqag 


479 


HNK-lst 


33 


3 * untrans lated region 2211 


tccagcaqtgcggcttcctg G/T caacaaggtagqccctgqtq 


490 
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«^ 


HWK-lst 


34 


3 'untranslated recrion 2212 


ccagcagtgcggcttcctgg C/T aacaaggtaggccctggtgc _ 


481 
482 


HKK— 1st 




3 * £ lankinq reqion 1016 


cac ci cqaacrgt qt gc tic t c c C/T ggoctgcngggoacccaggt 


MIn IK— ist 




3 1 fisnkirig region 1152 


gcatgctttqctcafcctgga A/C tctccagaagcagggaacag 


483 


HNK— 1st. 


- 


3 " f lankinq region 1291 


qcc a a ga c cotcaqc aqq a t A/G gtqcaqttocaqqqc tqaqo 


484 






5' flanking reqion —605 


oaqo ttt c t aaaataataa t C/T qaaaqqtqaqtgatgtttac 


485 


STE 


2 


5 ' flankinq reqion —536 


#- a a a ^ +■ V r*fi rrrr+-i^'t- *r*"»t- i- Il/CZ rr 2 rf +- t- a ^ 2 ri ri .a a rra n~t~ "t" 


486 


STE 
STE 


3 
4 


5 ' f lankiiig region —231 
5 'untranslated reqion —64 




487 




488 


STE 
STE 


5 
6 


intron L 69 
intron 1 311 


aaa4-a*-D'*a*l-r*iAaaflf^-«f {1 t B ^Af f A/«AflAnrt^f AAAAA 

aaalaXa^CClL^aaalibuDX u/A wabuaCaaa^V/ utaOQoa 

caatgagaaaataaagcaag C/G ag&gtagaagqaggtagaat 


489 
490 


STE 


7 


intron 1 655 


tct aagaaaqtagggactat G/A agaacccctat gtatc tata 


491 


STE 


8 


intron 1 671 


ctatqaqaacccctatgtat C/T tatatocaccataqtattct 


492 


STE 


9 


intron 1 772 


aaaaqqcagqttqqaaqatq C/A aqgaqqqqaqtafcqcagaaa 


493 


STE 


10 


intron 1 1715 


taaccatcttqcttaacctt A/G tcatttttaqccaagtcatt 


494 


STE 


11 


intron 1 1928 


aaatgatacatattcaggaa A/G tcaaaaatctctgacttaga 


496 


STB 


12 


intron 1 1953 


aaatctctgacttagatacc C/T ggcaataataatcaaatgta 


STE 


13 


intron 1 2 0S7 


aattttqaaaqaaattqaag T/G tctqtqqttttto.tttc.tca 




STE 


14 


intron 1 237.3 


taqqtatqtaqqaqqqtccc G/C ttatatacataqttqttaat ! 


498 


STE 


15 


intron 2 165 


totattcc atqaccac aatt T/G t-tacctqfcaac tfcqAataqt 


499 


STE 
STE 


16 
17 


intron 2 1707 
intron 3 850 


cctaaaacccaacatq&qac A/G taatataccatcagtaaaat 
qqtqtccattccctcaaqaa T/G ttatactttgtgttacacac 


500 


STE 


18 


intron 4 1653 


aqtaacaqqctaqtaqataa T/C ataaataactgaqqccaacq 


502 


STE 


19 


intron 4 1899 


tacatgaacttaqaqaatca A/G qtaqatcac acacacc aaca 


5 03 


STE 

STE 


20 
21 


intron 4 1930 
intron 5 666 


cacaccaacaataaaattac A/G cagaatgataaaagaatt-g 
ttctgatcatgtagtaacaa T/C tataaagaaaataataatgt 


504 
505 


STE 


22 


intron 5 982 


aqqcaaaqcagaaccttttq A/C ctcacacnacattatattat 


506 


STE 


23 


intron 7 369 


aqattttattcctctctott T/C ttqagttqaaqaa-ataaqtt 


5 07 


STE 
STE 


24 
25 


intron 7 447 
intron 7 672 


cacctttcaaqqqtaaqtqg C/A aaaaaataqaaattcaaa~a 


5 08 


aatcttgctetttgaaccat a/t ctgtcagtqagagtcaggga 


509 


STE 


26 


intron 7 856 


tqttacaqaggacttaaaac A/G gttgtcttgcttgcaaacgg 


510 


STE 


27 


3 'flankinq reqion 218 


caqcctcccaaqtaqctaqq A/G otacaqacatgtgcaacoat 


511 


ADHI 


1 


5 * flanking recrion —55 


atcatqtqtggaactqqaat C/T ggghqttattcaaqcaaaaa 




adhi 


2 


intron 1 268 


acatttgcqgtaaagcgata A/G tttattccaagctaatcatg 


513 
514 


ADH 1 


3 


intron 3 44 2 


aaatggaggctacatggcta C/A ggctgaatgagcatgaccit 


ADHI 


4 


intron 6 56 


tacaacttqqaqqatqeatt T/G aggctgcagaate.tatgt~t 


ADHI 


5 


intron 8 74 


qtct eqca qaaaatqaaaaq G/A tqgaaggatgagaaaaatta 


516 


ADH2 
ADH2 


1 

2 


intron 2 34 0 


etattttttaaagegtgeat T/C cttacataaqacttaaaLat 


517 


intron 3 91 


aaggcaatgagagacgaaag T/G gcttgcacaaggtcaccgcg 
atgtattgtacccttcaacc a/i» ttatgtaccqagtatctacx 


519 
520 


ADH2 


3 
4 


intron 3 205 
intron 7 108 


ADH2 


acaat tgacaaggcaagatt T/C tqaaaacaaatcaaaaataa 


ADR3 


1 


5" flanking region —254 


tgagagaagagaagcaggaa C/G ttgagagaggaggaagagag 


521 


ADH3 


2 


intron 2 355 


tatgeattcttefcat attat A/G caaqaoaaaaattttaqqat 


522 


ADH3 


3 


intron 3 32 


acacteaqqqaacat qcett G/A qttcacca^cacaaqattaq 


523 


ADH3 
ADH3 


4 
5 


intron 4 6 
exon 5 453 


ctqcttgaaaaatqagtaag C/T ttctgatgctttctttqoac 


524 


agcaccttctcccaqtacac gxgy ^.gga wfjayaatgta^i; 


525 


ADH3 


6 


exon 6 815 


ttcgtttqaaqtcatcgqtc A/G gcttgacaccatggtatgat 


526 


ADH6 


1 


intron 3 249 


tqaaactqg&cttqaaaqt a C/A aoatgaqacaaaaatttatg 


527 


ADH6 




intron 6 1072 


f aannnr^af arf n^atf nr B. a r»^^f" r>— a Ana fine F> nri+" 


528 


ADK6 


— 
3 


exon 7 885 


qto t qtq tqqt tqtt cjqqqt G/A ttqccrtqccaqtqttcaact 


529 







x nx i on f iz;/ 


gtt qaqaaac ao tqoc taqt C/A cogtotqtggfccotaqaatt 


530 


ADH6 


5 


intron i its id 


ct atoacagaataa tc c qo a T/C aqaacactaagcaqattacg 


531 


ADH7 
ADH7 


1 


5* flanking region —528 


tqtgcaqacacaqaaaqttt T/C acttaacfcttctacacctaa 


532 


2 


intorn l 3Sl 


tcagtaqcatqtqcrtgcact C/T qctqcaqtaqttcaataqqa 


533 


ADH7_ 
ADH7 


3 
4 


intron 3 133 
intron 4 76 


aacctcaacctttagaaggc A/G aaccttacggtgtttataaa 
tgaattgaattaattaatac G/A tgtatttgatqtatcaaaca 


534 
535 


ADH7 


5 


intron 6 6 15 


tqgeatagegtaaagagact T/A ggaaaaatggaataaagcca 


536 
537 


ADH7 


6 


intron 8 532 


aagtctaaccatatcaccaa T/C ttagtatqccattqtactat 


ADH7 


7 


intron 8 651 


gctcrctatttatttcaaqta G/A qccacaaaatttccttattt 


538 


ADH7 


8 


intron 8 750 


cotttttngatgaagaccaa T/G gttgtgaaagcaaataaata 


539 


ADH7 


9 


intron B 12 07 


tctccacatttggtctaqcc T/C acaqqatcatcatattatqa 


540 
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ADH7 


10 


intron 8 1691 


tccctcatctcattgcccac G/A ctcattgctttaattcagtc 
atttaca-ttttgtaaggcta T/C aattgtatottttaagaaaa 


541 
542 


ADH7 


11 


3' untranslated region 1364 


ADH7 


12 


3' untranslated region 1498 


gatatagtaaatgcatctcc T/C agagtoatattcacttaaca 


543 


ADH7 


13 


3 ' untranslated region 15 84 


aaacacttgttatgagttaa C/G ttggattacatttcgaaatc 


544 


ADH7 


14 


3 • untranslated region 1818 


aatataaacatagagctaqa A/G tcatattatcatacttatca 


545 


ADH7 


15 


3' flanking region 865 


tacatcaaaaqaaataaatc C/T aagaaggaataaacacattt 


546 


HEP27 


1 


5' flanking region -191 

5 'untranslated region -163 

intron 1 1941 


tcaaoactctqtgtctaqct A/T aaqgtttgr.aaatgcaccaa 


547 


HEP27 


2 
3 


gaacccatcaattccctaca C/A attttqqtqactttqaaqac 


548 


HEP27 


aaatttaccctaaccagcct G/C actctctgccactttctgtt 


549 
550 


I3EP27 


4 


exon 3 289 


ttqtq-tqccacgtgggqaaq G/A ctgaqgaccgggagcagtrtg 


HEP27 


5 


intron 4 1070 


tgtctcaqttcacaggatca T/C gactctttttctcgaaa<rcg 


551 


HEP27 


6 


3 'flanking region 362 


qgctttgtgtgtgctccatc A/G tctgaactgggcctcctggg 


552 


T.1CAK 


1 


intron 1 + 767 


tttqacttcettacatqqgt G/A actqtqtqagtcactctgtt 


553 


L1CAK 
LlCAK 
L1CAM 


2 
3 
4 


intron 1 + 862 


qcattqqqtcatq-tqtatqt G/C tqaqtqqqqctgaatqtaag 


554 


intron 1 + 1332 


caqqqatqaaqqaqcaqaqc C/T qctqaqaqgccacacagqtq 


555 


intron .4 + 502 


tttccctggggttttccctt T/C gcattccatcotccctgagc 
agcgacgttatgaaattccc C/A acacttcacatttctataat 


556 

557 


L1C AM 


5 


intron 18 + 147 


L1CAM 


6 


intron 24 i 221 


ctccttaqccccccagaggg C/T cccaac-tttaagagcatact 


559 


AANAT 


1 


5 ' flankinq-542 


aqqqqtqcaqqatqgqqtqt G/T aqctggaggqcagggggtag 


559 


aanat' 

AANAT 


2 
3 


5 ' f lanking-263 


ccccccacataagaqqtqqq C/G ttqtccaaqactccqaqqqa 


560 


intron3 39 


cacccagctccagqgaggcc T/A cLgaagacagaggtcagcca 


561 


AAKAT 


4 


exon4 150 


caqccqqccqtqcqccqqgc C/T gcgctcatgtgcgaggaccc 


562 


ARD1 


1 


iritronl + 317 


ccqtcqqtctqctcggcccc C/G ctccctcggggctgggcagg 


563 


ARDl 
ARDl 


2 
3 


intron 6 + 322 


qctcc-tcagcatctgctcac G/A ccaqgqacccacacctcr=ct 


564 


intron 6 + 1095 


aaqqctccatcctqaqacaa A/C aaqtccaqtgtqacctgccc 


565 


ARDl 


4 


intron6 + 1179 


aggaggaagacctgtatccc A/G gggacaccctoctccatrtcc 
cctccagcctgctaggcaga C/T ggcctcctctaaagcccagc 


566 
567 


AUDI 


5 


intron 7 + 159 


ARD1 


6 


intron7 + 295 


tqaccaqccctqccacccga G/T gagccttgggcagaaccctg 


568 


AUDI 
NAT1 


7 
1 
1 


intron? + 416 


actaccatgqagqcceccan G/A acaqaqcqctgccccttgac 


569 


3 ' OTR 215 
exonl 85 7 


aataataataataataataa A/T aaatgtattttaaagatqqc 


570 


NAT2 


cgtgcccaaacctggtgatg G/A atccct.tacta-t.ttagaata 


571 
572 


NAT? 


2 


3 ' f lank 521 


ccatccetactttqccacaa G/A agaaggaacatgagctt-tat 


NAT 2 


3 


3'flank 573 


qatttqaaatcctqtqqaca C/T gcggtgaattacttttaaaa 


573 


NAT 2 
NAT2 


4 

5 


3* flank 918 


attttctqtttgtaaattcc A/G trtatcaqgqertataqtttaa 


574 


3 flank 979 


actattctccctcttcgact C/T gtgatgactataataatctt 


575 
576 


NAT 2 


6 


3' flank 1958 


tacctattgaagtaaqccta C/T gtcatatccacctatttgtt 


NAT 2 


7 


3 'flank 2034 


ccactgattcccaqagctag T/G tcattaagaagacagtgcct 


577 


NAT2 


8 


3 'flank 2201 


caqattactqqaqqqctact G/A tttqctcaccaatqcaaetg 


S78 


NAT 2 
NAT2 
NAT 2 


9 
10 
11 


3'flank 2B18 


qqqatatttqtctcctttct C/G cccagtqcatqttgqaac.ee 


579 


3 flank 3237 


atatatattccaattaaaaa A/ A caaaataaatttccgaaact 


580 


3 1 flank 3386 
3'flank 3660 


c aacaeaq a qat tttttaaa G/A ctttttaaaacaccaqacaq 


581 


MAT 2 


12 


cagcactattcgcaatagca A/G agatgtggaatcaatctaaa 


582 


NAT 2 


13 


3'flank 3973 


aqcaqaaaaaataaataatg C/T gtactaggcttactacctgc 


5B3 


NAT 2 


14 


3'flank 4029 


caaaacaaacccccatgaca T/C gaqtttatctatataacaaa 


584 


NAT 2 


15 


3'flank 4118 


ataaqattaatatctqeata C/A aaatctttqtttacaqcttq 


5B5 


NAT 2 
NAT 2 


16 
17 
18 


3'flank 4146 


fcgtttacagcttqttatata C/T tqaattatqtctqctccccc 


5B6 


3' flank 4279 
3'flank 4323 


ttaatctqataqqattqqtq G/C ctttataaqaaaaaqaaaaq 


5B7 


NAT 2 


ttgetc tc tccccaqtgcag T/G taccaaggaaaggccatgtg 


5B8 
589 


MAT 2 


19 


3'flank 4446 


tcaattggctttatctgcga T/C tctggaatcaggcaatactc 


NAT 2 


20 


3'flank 4462 


qcqattctqqaatcaggcaa T/C actccatttcataaaacaqa 


590 


GZHA 


1 


5 '-flanking -462 


cctcagcttqcacttggcct A/G ctaattcttatataatccaa 


591 


CSHA 


2 


5 '-flanking -172 


aqectqcctqctggcaqtqa G/C ccatcatccaccattc-tcac 


592 


GZHA 


3 


intron 1 1949 


qacataaqqttctctcrtatc A/T qcatgtatggtttqcc^tqt 


593 


GZHA 


4 


intron2 6B2 


qactqcqtqaocaqqtqqaa C/T taqcctcaqcatqqaaqqqt 


594 


GZHA 
GZHA 


5 
6 


intron2 1249 


qttqqt.qtaqtttatactaci G/A ttatqaatqataqccttaat 


595 


exon 4 109 


tcjccaauttqcaqqqtqqqq C/G aqqactcaoaataqtqcatc 


596 


GZHA 


7 


intron 4 695 


atagagccttacctgaagaa A/G ggtgtgcagtatgcatggtt 
ctgttcagggaggatcccgg G/A ttccaacatggttcttt.att 
qcctccqtctcacaccaaca A/G gcagatttooocacoacggc 


597 
598 
._599 
600 


GZHA 


8 


intron4 1140 


GZHB 


1 


5'flankinq + 529 


GZKB 


2 


intron3 + 141 


qaqgqaagattgtgcagccc C/T atcactqtqtcqqqqcccaq 



tbsE#2 005-3054253 



mm 2000-399443 



^-V \ 24/ 





Na 






§^ 


GZMB 
ESD 


3 
1 


3 ' flanking + 448 
5' -flankinq -333 


ttttcagqqcctqtccctce G/A atqqqqqcaqqcttc-ccca 


601 


gtcttgggacagaggagttq G/A gggagttgaaattaggccct 


602 
603 


ESD 


2 


intron 1 603 


qtcatttctqatqqggtcnt C/T agggaaatgggattgagcgc 


ESD 


3 


intron 1 7L7 


tgtgtggtagaaqcagcatt C/T taagcactacqtgaat-taao 


604 


ESD 


4 


intron I 1864 


getttcatgcoxjgattgatc G/C taqtgggatgtattaggaag 


60S 


ESD 


5 
6 


intron 1 2389 

intron 2 21 


ttttqqqaacacctqtctaq G/A tqttaaqaqccaqtqqaata 


606 


ESD 


taaacttqttttattqttta T/C atgttectctgaacattg&a 


607 


ESD 


7 


intron 2 58 B 


taaaattagtatctctctot G/A taaqttcattatttaaqata 


608 


ESD 


8 


intron 2 1498 


taqaaaaatgtgtatcacac C/T gtaagtgttcagtaatqxta 


6 0S 


ESD 


9 


intron 3 92 
intron * 3 422 


ctttatctaqatattataqt C/A cctcattttaottttaaact 


610 


ESD 


10 


gta&nqagattaa&cacaca C/T gcacac&'^a.catataccta.t 


611 
612 
613 


ESD 
ESD 


12 


intron 3 581 


aqaaaacot qaqaaatqaca C/T aatttatttaaagccatagt 




gccagtaattacatgtagcc G/A tttacatcaaattaqctaat 




13 


intron 3 2951 


taatqaaaqtaa&tqtttca A/G cttccctQvacQ,aaagttga.a 


614 


ESD 


14 




aaatgxoagaaattttttgt G/A ccgtcagtcatcaacaaqaa 


615 




15 


intron 3 3096 


aatjqaqcatacRqaaaactt G/C ccatgatggggcctttqtgg 


616 


... 

ESD 




iniroc 4 xoii 


-l-^l- j»fY-t~r"i""<*r ,, '.A<'»+- a A /f2 "l*nn , l-rir**m/«-f-rt4-'t-r , »t"ri , t"J , ?f! 


617 






nitron 5 390 




618 




18 


i nf rr.n "7 10*7 


tt agtattggaac taaaott T/C totaqtqttqaQaactfckqq 


619 




19 


XD'tLOd 8 10 90 


a a attct a acta attaa a <jcj G/T ttoatccttta,gtaactciga. 


620 


■ - 


20 


intron 8 1651 


tataxiaqttqt qgttaatga A/G tatatatgaataagaatatw. 


621 


ESD 






aqaagqaaaaaqqccatttt G/C ttaaqaatcctrtqaqatatq 


622 


ESD 


22 




atagaaggagaggctatact A/G cctccttaagtctcagoacc 


523 




23 
24 


intron 9 —606 


ac t aaqqat aaaaatatqqc A/G tactcaqtoacattqqaact 


624 




aggccttaot gacatatttc T/C cotoacataaagatacaaca 


625 




25 




taatqa>cat&ttbcccctca A/c ataaaqatAcaacatqcttt 


626 


ESD 


26 


intron 10 799 


tatgqtaact qaagaaaatq A/G cottaagttcctaaagttat 


627 


DDOST 








628 




2 


intron2 3125 


qaqaatataqqaqc ttctqc G/A tfitgcctg^^^gtoagtc^g 


629 


DDOST 




•i n +■ rrm "> T<5?(*i 

JLI1UXVI1£ JJtU 


attactxattt aatqaataa A/G tggattactga.gcactgtct 


630 




4 


lnLionj xo7 


ctL*T^uv*v»c^ i~&»i^4iy y y y ^r^u-<ii_ / x ^MiiM?^' uyoyt\»v»«yw ^hj%^a 


631 


DDOS*** 


5 


intron 6 105 


ctgtcctottgttcgggagg C/T qtiqqoagcttttcccttact 


632 


DDOST 


*/ 




aactatqaactaqc tqtqqo C/T ctctcccgctqqqtcjttcac 


633 


DDOST 


intron 9 37 


tcctgcccaagaahgctqcc A/ A aaaaacggccccaggcctca 


634 

635 


MGSTl 
MGSTl 


2 




to tqqaccctqaacaqgaqg G/C qacatcqtgnc«iaagcaa&t 


intron 1 A+ 330 


atcagcagqcgatgot-tact C/G tgqgcggqtaaatcaqgtga 


636 


MGSTl 


3 
4 


intronlC+142 8 


qtaaaqqqaaaqqqcqttcc T/A oaaotqagaagtqaaqattc 


637 


MGSTl 


attatttgctctacctc&gg G/A ttt^tcgggtcaagcgagat- 


638 
639 


MGSTl 


5 
6 


AntronlC+2914 


ctcaLcaqqtqtqtqtcaqa G/T qqcttgqtqctqgccaqtct 


MGSTl 


intronlC+4274 


attgtaatagattaacaaaq T/G t^a~^gaaagta.gLgLacaba 


64 0 
641 


MGSTl 


7 


intron 1 C+ 4 2 7 6 


tgtaataqattaacaaaqtt T/G atgaaagtagtqta.cataat 


MGST1 


8 


intronl C+A3 06 


otqt acataatqtacataqt A/G tagttgaacaca.t4Qcaagc 


642 


MGSTl 


9 


intranl C+4 4 06 


qatqtjctatatqaccaataa T/A qa*cacatataa.atgtataga 


643 


MGST1 


10 




aqaaaqattqcagctga^aq A/G tgtcaqqctaataaqgacac 


644 


MGSTl 


11 


intron 1 C+4 683 


aatqqcaqaqgact ggaaat G/T tacattttaagctttaccct 


645 


MGSTl 


12 


intr on 1 C-»-4 7 6 7 


erect tec tcttcaqcacat.t C/T ccaattatacttccaattcc 


646 


MGSTl 


13 


repeat 


atttcaatttttttttttgg G/A gggggagacagag-tcteact 


647 


MGSTl 


14 
IS 


repe at 
intron2+2379 


aattacctcccaaaqqcctc A/T tatcccaqatactatcacat 


648 


MGSTl 


ttctcacatttcattataca C/G tattcttcaacccaaagttt 


649 
650 


MGSTl 
MGSTl 


16 
17 


introa2-=-2767 


tttaactataqatqccttct T/G otcctettqtqtttqattta 


repeat 


tcactgcagcctcaacctct C/T gggctcaggtga-cctccaa 


651 
652 


MGSTl 
MGSTl 


IB 
19 


repeat 


aaasaa&tttqtaqatatqq T/G tactccctatgttgcccacg 


repeat 


ctccctatqttqcccagqxrt A/G atcttgaattcut.gggctca 


653 
654 


MGSTl 


2D 


intron3+1495 


qtcaqacaotggccttcagc G/A tcctctctttgcagaatatg 


MGSTl 


21 


intr on3+2 528 


ttttqgagacacttttcaqa G/C aqaqcqtttccaqcatottc 


655 


MGSTl 


22 


intron3-f-2567 


tccctttccattttLaaqtt A/ A gacttttttttttcacctct 


656 


MGSTl 
MGSTl 


23 


intron3+2731 


atacacataLqqaacaatta A/C ctaaaaacttaaggtaatnt 


557 


24 


intron3+3288 


qqqtttata.gtgttcccccc C/A tccccgcccecaaaagaece 


658 


MGSTl 


25 


intron 3+ 4 28 8 


ocattctatttgtcaactge G/A taacacaggcgtagaagtgg 


659 
650 


MGSTl 


26 


intron3+4378 


aaatqtctqt.ccttttqqca T/C qttqtqaaqqaqaacactaa 
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Not 




§S $1 




HGSTl 


27 


intron3+4429 


accgg&ggtgacgatatctc T/C gtgatgctgggggagaaatc 
attgc-fcatagaagagagtaa C/T qtaaagcagaaatogt-tttc 


661 
662 


MGSTl 
MGSTl 


28 
29 


int.ron3+4817 


iirtiran3+6077 


t-ttgaaattagtgtctttaa T/C aqttatctttttccacagag 


663 


MGSTl 


30 


exon4+304(3'UTR> 


aagaat.tct.g-te.ct tec a at t/G tataatgaatactttcttag 


664 


MGSTl. 


31 


3'flanking+1581 


tctgt,gtacat.Q£acatqca C/T qc q tqca a qc qc acac acac 


665 


HGSTl 
MGSTl 


32 
33 


3'f lanfcinq+17 29 


tatqtgqaqcaatttqaaaa A/T agfcatattcfcaagccattaa 


666 


3'flankinq+3407 


qqa-tcactcrc-taaaqatccc G/A qaqtcactccatgtcccagl: 


667 


MGSTl 


34 


in-tron 1B+3 6 


ggagaacrgggaccgcatgca G/A aqggtggcaggcagggaggg 


660 


MGSTl 


35 


3' flanking^ 2 5 


gggtaaacccattttgaata T/c tagcattgccaatatcctgt 


669 
670 


MGSTl 


36 


exon4+266(3 'UTR> 


aaaqaaaatcatacaactca G/A caiuscaqttqqatttttaag 


stn/ri&2 

SUiiTJC3 


1 
1 


in-tron 4 172S 


tcagcttcctcctttgccaa A/ A ccaagagatgagctggcctg 


671 


intxon 1 6415 


tgacctctccctgttagtgt G/A ggggcagctctttccagtgt 


672 


SUJjTX3 


2 


intron 5 2457 


gcccrttaaagggaaqttcat: C/ A cfct-C-fcctgcc-t-tccaggctc 


673 


PIG3 


1 


5' untranslated region-93 


tccccgagqatacaqcqqcc <CCTGY)x cagacaatatgttagcci 


674 



[0 0 3 6] 

TVGJ fc^Lfc*£ii, 7V;WAf L< JiG/Gtf)*^ XfiA/G?>^ 

L, »SIt*#tfcffi* (Wx.tfABCB40>#26#O (T) ) H:«tS#a 

A (^iJx.(i"NAT2(7)^10Sg) (il^Sco^^i- «t Z^MZmM't 2> o ttz, 
mm-^WAKTF-rmW, nttVNTR-Cafe»3. (cctgy) x (Xt± 1 ~50OSE8fe) 

[0 0 3 7] 

r#^fegJ l±, SNPOyy A±^S=Sr^i-o 5'77>^r>^ (flanking) 
ffi^ Ohn> (intron) Ufi^ 3*77> + >^ (flanking) ^J£tf>SNPstf># 
£ffifi{±, -^3r W/^f > h n>$H^-ar (exon/intron junction) C0ft^JO-f > 

V>/^ > h ov^^fU^x^y ><Di&m&P}*l&t Lt|x./; 0 (+) 

LtZo TNo.J c7)li{Cfe«$tt/cm^{i> #5tf^<7)it^Afelll (0 9-56) ± 

4 . Jr } ) ^I/tf K7*n- rXfi * 'J i'l/tf K^^f v-0>fl?3R 
#319! OtfttfiTj & is v> X -7=7 4 -7 - 7£ Xf/JL (±7"n-7'tUfffi$Wt 
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1-674) £*L*bOBB^je#£^J£LT& <£ <. £*Lf><7)g££lJ<7)- 

IBJ*^tpJ:dtwS£tfL^trfeJ:v> 0 ill, ^&SB£^J4^ti&-fSNP m 

[0 0 3 8] 

SNPfi, ^@S^J03'^L< Ii5' X -9 KlfcitU Xii3'^t<(±5 
L< ii^20#g~»22#g, £ L< l±f&21#B 

<litW2ttStv^, 0iJx.tf. 40flO^tt3fej»:O^t±, l£l9#B~fS22^ 
[0 0 3 9] 

t L < iil5~40i£S, ft*>«Fi L< til8~3(MaUfefc*4 J:^tc|5tW"r*o 

y =f*$r \,**$- KB£^Jt±, &tfctfc^£*fcffl^£*:i&<0 7'n--7'£ LTffflt* 

it^t^ Sfc, 7*7- K (-t>7.) -fU-v-J&W*-* (T 

[0 0 4 0] 

t'J^^l/tfKii, ^7 ADNAt;W 7y ^X-r&H:$£/W7 
t> 5& f ±aEt? & TSfC & X v^> 0 i <7) ^- y rf7 > V it * V<D 7 %^ 4 7 y X 
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[0 0 4 1 ] 

T% PCRt3T^i|ii^tt^@£^iJc7)q3 t cSNP^'a-tf J: dlSSt^^^o - 7°^ 
^-7-<7)«^{±. ^&<h£l5i&*. ftt L< ^15-30^*, SkKflPS L< li 

K)f)t^500bpmT\ L < (il00~300bp. L < tel00~150bp<!: & & 

[0 0 4 2] 

&jb\ yn-^lCti. ^J&SbtlRa (fllxJ^FAM, VIC, Cy3^) fcttiniLTffc 
±fE* 'J =f* 7 V-*?- Kti, * 0, j ^ 7— If (Wlx-tiTaq^'J ^ 7--tf) , &$r 

m mz-irrrismmm . amp, &yt&m (vie, fam^) a itfs^ 

[0 0 4 3] 

5. itm 

^ 7-tf^fflv^IM»f^3- K-taa^ (HMDNA) *i<|«-t&o * 
&v>(2, _h|B<D X 9 K LTPM£tL^yn-r£i*MDNA^Wr'; NXH 
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[0 0 4 4] 

(1) PCRtcJ: &f£{±i 

ii&i, *° -triSilRJS (PCR) *9 ff ? £ t # J T* § * 0 DNA# U ^ 9 - 

-tf t L T t±LA Taq DNA*°'; ^ 7 - -fcf (Takara) > Ex Taq #V ^ 7 —If (Takaratt 
) , Gold Taq #U^9--lf (Perkin Elmer) , AmpliTaq (Perkin Elmer) , Pfu 
DNA*° U ^ 9 - -t* (Stratagenett) «b tL* 0 

[0 0 4 5] 

iBIBO&fMi, 85 < C~105'C-eiO#~40#, $fi L < ti94°C^ 20#~30#W^ 
14X6, 50 < C~72°C-e30#-l^, £T$ L < {i60T;-C20#~l:frOT-- 'J >^X 
^D f 65 £ C~75°C-ei^~4^ L< t±72 < C-C2#~3#0#gXg* 1^ 

tt£-£&£a6H, ±|B*U« , 9-'f ^;K7)ff ^95*0^1^- 555- CIS, Gold Taq #U 
^9-4f (Perkin Elmer) Sr^ffi^Hlfi, SH:8^~ 1553% jfr i L < filO^^l 

mmv-J ^;i/<^m^72r-ei^~io^<7)#sx@^inx.T^ «t v> 0 sp>k, jfipi 
#>k, ±i"l's»^4 0 C'C'(*#i-^>x^i^inx.^-i:^T^ lv> 0 i^i^a-c 

[0 0 4 6] 

, SYBR Green«U$fcJ: iJftfeU * LTHg*&g»*l*3tt± 2 ~ 3 #<7V*> K (D 

&X § & o y )vm%m%(Dix t> <0 K tf V T ? v ;vr ^ K^^m 
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[0 0 4 7] 

(2) TaqMan PCRvStC J: Ztftm 

TaqMan PCRvi {i , ^mWM LtzT V ;V#^#J * U =f Taq DNA*° U ^ 9 - -t? £ 
«£ -SPCRSJSt £*"Jffl Lttfe-CbZo TaqMan PCR^ffl w£ T l/^il^t 'J 
=f(TaqMan-/n-yfcv^)t±, MSSNP'lf $RK^o^Tl£it1-& - t^tl &o T 
aqMan7°n - 705' *3$f±FAiK>VIC& ^O^l^*°- * —feffcRK «t o Tlllt $ *i 
T£*K |^0#tC3'*^^^^>f-^-Q(M7tt/K)^J:o-C#lt$tLTv^ o ( 
Ell) o lot i cottit li ^ x > f ^ - /:*f 
^fitffi-Cl^v^ TaqMan ^ n - :/(7)3' V *LTV>& PCRS 

lS4'^TaqMan , /n--7^f>0#SRStii|S- (0 1) „ Ltf»U -OTaqM 
an^n-r^, SNP^r^tflR^^iiilili"^ <£ "9 H!£ft L/c "7°^ -f"7- i:Taq DNA*° 

[0 0 4 8] 

i T> TaqMan yn - T^MDNA<7)#g.W&@^iJ^W 7 'J **>f -tf- yaH 
(02a) , mmz?CR-7 ; 7'('?-frbfflg:Kfc-t>mz& (02b) e -OKI, Taq D 
NA*°IM 7— If 115' UT~tfJ&te£^f LTv>Sfc#, PCR-^7 >f v 
RiS^ii tr HI / n r V ^ >f -tr - v a > L ^TaqMan "7 n - 7* * i2J Iff 1" £ o TaqMan 

Srifcttft* £ (02c) o 

[0 0 4 9] 

#!lxJi\ 03^1" «t 9 SNP£ltf£^AOT Wl/ (7l//Htt«) ^> GOT 
(7l/^2ttS) tW£1-<2> t^Lfc-fho TWH ^TaqMan 
-rHFAM-C\ 7 WV2 H«F*W*TaqMan-/n-^|±VIC"C||l»1-* (03) 0 2® 
i07l/^#I«^'J =r£PCR|£^Kv»U |fHK7)Mit^l»ilh TaqMan PC 
R£«o -eom, ^jfe^lbSHTFAItSltmco^jtSBljKSrilBjei-ao ^o£§jh 
, 71/JV OSNPS&& > TaqMan "fu- yoSW * fflSft t W*C & 

^■t±, yD-Wk^i^^^'J^XU Taq*°>; * 9— tffc X *) 7u-~7 
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& £ tl^Ji , FAM i: VICO M#Ogbte £l£tB T & - £ § & 0 
[0 0 5 0] 

(3) y<-y-mz£&wp<Dtitto 

na) fc/w /-J r-f XLtffi»js^t*s*fc, mmdNk<7)nm t &mm& 

i:^c>flna$tLr*ij, ^jyv x-r^m^cDd •tbrn^rnxm' mourn. 
^\ sNP^jsi-^>m^t ^tv^ (04a) o 7 ^ 7Wijj±> m&-r& 

-f >^-^--7°n-7<hPf i^tLTv^o £ <Z) * V SNPg&{£ 
frhr; ADNAWfJjT^Cfa^oTMfi^/W 7'J ^>f Xf * d: 9 ^I£ft£ 
ttTV^ (04b) o <aU SNPSBftKttJfc-f £BE?iJ (04b*. TNJ ) Mm<7>J& 
St±v> 0 ££oT, i#M-C£>£^V ADNA£:_LfE2 ow^n-r^^^ 7'J ^>f 
-tf- v s > . SNPaffeK'f ^-^-T-n-yoiigl (N) i)m »)&tr 

iTKftAt* (04c) o 
[0 0 5 1] 

Tg££iJ Ji* ait" £ o i<7)-7°n-7^7P-> h (FRET) 7° n - 7 ( f luorescence 
resonance energy transfer probe) fcv^ (05) 0 FRET 7 n - 705' M$$iOi& 

•?fci6gbfc&tfefca-e§fcv>o FRET-7°n- y-(D5'M^ (I-'* 0 - * -i£X) 

h-^rn (in t-tz) t±, tom.m\ x n i>v momMt^i^^^x^m 



ttliiEJff 2 005-3054253 
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WUfc^JfiT^* «fc 9 I'iSft^tLTv^ (05) o 
[0 0 5 2] 

cleavase)£ffiv*& 0 * 'j w?-H£ |±, ^VADNA, 71/^"/n-rX^>^- 

y^SNPfiS-e 3 fi K ft o B# K , 7 csSNPtefi <7>3 ' HI * 

, iOSNPSBffcOflliitf** U -/^--tfHi t)Wm%ti (B6a) , 77 7 7°« 
•e7i/;i/7°n- r«j$f $11777 7°§R5W3M1- * ( 06b) „ , 7^7* 
n - -ffr h mm Ltzyyy 7°%ffi-l± , FRET 7 D-7*t ffiffift ft Sfi^iJ * & o tztbft 

mffi^-fz (06c) o 7? y?(DSWM&T&wm:&%<DmM&&niZ. 

H-t* (06d) o SNP^fi^T V^^n-^SNPt^jS-r^SB^J^^^^bftv^ 
[0 0 5 3] 

7\ & CKSNP * V *K - * - KFAM * H/i7l/y h^n-r, 3fe K 

<£>i§^ K (iVICW^fe * !& U T/C^ 7- n (±FAM VICM^O^Tt £ fft 

&o FAMi:VIC»i3t3feafeS***ft«^*, & £ fcft& 0 

[0 0 5 4] 
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(4) SniPerfefciStfcffl 

Sn iPer& -CSNP * tfctii ^ & rt: * K l± > T V ;K£> f&glj * RCA i:i & ±i ipg O^f TMt 
^H s tl^o mMfcb&l&YS ^dNAZMBMKLX&^X, 

y - y a > $*if <o«:V^;*, RCk<DKfotemt &V^ 0 l£o TSniPerV* 

CO WiH® *1kmU&)£%:2> JSi" -5 K L T is v> ;^Kn^7°o 
- y ADNA£ * jS-ff > 7 W v a > KJS*fr i ^° K n y ? y° u - ?<D 
K^VA DNAOSNPaR^**ffi*t &} X * tL (i\ 9 >f v a > K)S K J: o X > < K 

v> 0 fct> fcaSNPlcffl^l"*^ Kn y ? •7u--f<Dfri)m&tte <9 , D 

[0 0 5 5] 

(5) MALDI-TOF/MSftKJ:*tfctfJ 

MALDI-TOF/MS (Matrix Assisted Laser Desorpt ion-Time of Flight / Mass S 
pectrometry) • M::55^ft£SNP* >f M V ^fctSffi Lfc;£8rCa*o -<£>?J 

[0 0 5 6] 

( i ) SNP * # tr DNA»f n* <OPCRii *S5. <^iM 

SNP«5fi:<7)ttafei:PCRy9>f T-»±m«L4rv^J: ■? tc^It Lfctl:DNAif>t^^iPI 

7*7^7-, dNTP^^P^LTii(p«M-^«M-t^o 
[0 0 5 7] 
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(ii) 7'7^v-#i^$ 09-— r;HM S.^lfM 

PCRj£!»"C* 4 =BIW«J*0»M twit L T 10fgJ^±O 7? J-r-trtiax.. ^ ~ 

, -e^3'*^SNP^i^*^^-t-^>J: 9 KWtht&o ^^-^S^fi 
, L< t±20~25«L*-C** o ^ ^ 7 W ? =Mt 9 

, 85-105T: (0^L<fi94r) t35-40t: (*fi L < t±37*C) <?> 2 iSj£KT?20 

[0 0 5 8] 

(iii) «*5MfrtHwJ:&DNA©K*#tff 

-TSo -f&^^ fUSlft^vhU-^^i^U MALDI^lx- h K0. 5-1.0 
[0 0 5 9] 
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[0 0 6 0] 

fif*, jKW-W*C^'*O90%*«T/rSr«FO* (m A.iSFlMO&itS&l&.Ztiim) X*>Z> 

ofl±^10%Ctff, C/C£#o & 0**90% * i h#WJ3L7t£ 1" 

SNP«?#r<Z>*§:£> T/TSr«FO#til||!»AOia:#{±-C§*v^M-r4C:fc*« 

[0 0 6 1 ] 

mwfem k m. & x & & #\ -e -r ^ % mm z miR-t & tz * <a it ^ag t 

&<2>o 

[0 0 6 2] 
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[0 0 6 3] 

tmimimm.&M<vmfc^mmmmffiZfto - tx\ mmLtz&mzmmm 

[0 0 6 4] 
[*»!)] 

HM#U <€■ WISH ^Pl^ £*L&£?)-?;ii&v> 0 
[0 0 6 5] 
C^«!)l] SNP'lflR<7)^# 
(1) DNAtttB 

[0 0 6 6] 

jfiL^10ml^50mlc7)-7 r;V3>^i-rtC#t^ MS^3000rpnu 55tFb1jS'1>£ 
tfo^o £°^7 R^TJiYf (ifint) £3fIRL^gL RBCv#$f ^ 7 7 7- (lOmM NH4 
HCO3, 144mM NH4Cl)^30mliPx.7^ o ftJWi C;fx£ t xmu Ltzfe, ^"C205r 
WtWLtZo M^-C3000rpnk 5 5^it'L^T o fc^, e^HCT_tvt (JflL?t) 

* $ h tz 0 SlflLJt<7)^ l/yh ^Proteinase K>^ 777 - (50mM Tris-HC 

l(pH7.4), lOOmM NaCl, ImM EDTA(pH8. 0) ) £4mK 10% SDS&-200// K lOmg/ml Pr 
oteinase K^200/i linx.> teWlfPL^flL STr-e-Bfcllg L^o yx.S-fi'* 
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4mUP£, o-r--^- (Rotator T-50, Taitec) HT4B#K^) o < <0 t $E$Jr.S#D 
L/io m^-e3000rpm, 10^it'L^TV\ ±)i £fr Lv>^ - y^HHR L£ 0 4 
ml«7xy-;M n n*;i/A--f V7< ;i/T;vn-;i/(#^Jt25:24:l) £tjnx_, 
|W|^lC2NFKlEl@Jrl^QL7t^ ifrkLfco ±»S:«ftv^i--rtwEIJRL, 4ml^> 
? n o * ;i/ a - ^ y r ^ ;i/ T ;w 3 - )V ( ^ff it 24 : l ) * 2jp x. , I^Mc 305M5®) fif 0 
Lfc&, iS^L^o ±JS*«fLv^i-'rt:|iJRU 8M I^i7 >^E- * A400// 
1, >f y-7°n/NV-;V4ml^^x., $E« t fP L/^o *^oefe*ftBW(DNA) *2mlS 
O^-a. --/fcHJRU 70%^* /-^lmlflP;^ fsWMPL^o $rt^2ml#0 
^■a-^tCDNA^HJRLmietTt^ TEvMQOmM Tris-HCl (pH7. 4) , ImM EDTA(p 
H7.4))*500^ ^rV ADNA-^yy^^ t/io 

[0 0 6 7] 

(2) PCR 

yyiy-^xyxii, GenBank DNAx*- 9 Wfco RepMask 3 > tf 

a-^7n^7A^v\ 'J kf- h@E^J£l&v>/^ PCRMWlkbliM£K&& J: 

48A<7>DNA : H£ffi L^o *ftW3A5^DNA£l#^A-:^c|^fiiiif v -<7)d 
*>60ng*PCR^fflL^o PCRfi^ Ex-Taq(2.5U; TaKaRa) U GeneAmp PCR 

System 9700(PE Applied Biosystems) v>T?ro fc 0 94'Ce2^K^J£^ 94 
t;-C30#<7)^1^ 60'CX{i55 < CT*30#<7)T-- , J 72 < C-Cl5^?>#:K£ ; fT^ 
, £*t& 1 -9->f LT35-9->f *;vfrofco 

[0 0 6 8] 

(3) v-^^y* 

PCRMt?i±> Arraylt(Telechem)*'fi6fflLflH4 i S:fi : o^, BigDye Terminator 
RR Mix(PE Applied Biosystems) Srffiv^ v— ? ^> ^HjSSr^T o GeneAmp P 
CR System 9700(PE Applied Biosystems) 96t:T?2#IWSJ&&> 96t:T'20 

j&oastt, 50T:-e30#C9 7--U 60tJ^45*O#££fi : v^ -TftS: 

9)Vt LX25^4 9 Mi o/: D v - * > * RJSIfe, ABI PRISM 3700 DNA Analy 
zer K X v - 9 J. > * J$#f £ fi 1 o £ <, 
[0 0 6 9] 
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(4) SNP^tB 

SNP^f&tB^ti, PolyPhred^^li^-^-yn^ACNickerson et al., 199 
7, Nucleic Acids Res. , 25, 2745-2751) Sr'Kffi U SWrfcfTofco 

(5) IS* 

m&^-x *^-*(GenBank)<7) ACCESSION ^Mtit^^a:^^^ 
tSNPs<7)#^S:g^EI9~56tc^L^o HI9~56H^v^T, ^^r V > ti^c^F^t?^ 

[0 0 7 0] 

CHWU2] 

o 

ig**ia57H^i-o 057fci3\/>-£\ 4ft4A(Allele 1) ti:Ti::#l£^£FAM<a^fctf>3B 

££\ M# (Allele 2) i±CK#{frt&VIC0^3fcoai$ £^-fo 

SNP<^* - >^T/rCab <9 , m% (•) ttC/C, 6 A (O) liT/Ct**it^ 

-To he a (■) ry-y'yy Kffi**i*t, xepii^ij^fg^i-o 
;va (±) (7)^^7^^$n^^^^;v-y{iSNPc^/^->^X/Cco^^^# 
<, m°*;1/B (T) 0^9 7li^$it^ttl»^^-yjiSNPO^^-->* s T/TW 

[0 0 7 1] 

CH»!I3] SNPO^tB 
tfaMM&o* ^5Afr h %mm\ K&M L 7t^£ £ J: 13 ^ Lfc ^ ADNA£f£ 
fl-fcU 3tt£oa&!»ft»B£**^(EPHXl, ABCB2, AANAT) 4 1 OSNPOf&tB £ 
>f >^-^-ftfcJ: Ofirofco EPHXUCov>Tf±No.3 (K^iJ#-^49) SOW). 17 ( 
B£^J#-^63) > ABCB2Kov>TtiNo.4 (E^!l#-^4) &0%>. 11 (BE#I#-^11) , A 
ANATKo^TfiNo.3 (E?!l#-^-561) ^gS^JK^o^-CI&ftSft/vi'f V 
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[0 0 7 2] 

[^2] 





EPHX1 


ABCB2 


AANAT 


No.3 


No. 17 


No.4 


No.11 


No.3 








K9J#-*§-1 1 


K^JS^-561 


SNP 


(T/G) 


(A/G) 


(G/T) 


(G/A) 


(T/A) 




T/T 


A/G 


T/T 


G/A 


T/T 


n 


T/T 


A/A 


G/G 


G/G 


T/A 




T/G 


A/A 


G/G 


A/A 


T/T 


m&m iv 


G/G 


A/G 


G/T 


G/G 


T/T 




T/G 


A/G 


G/T 


G/A 


T/A 



[0 0 7 31 
[0 0 7 4] 

[mm] 

SEQUENCE LISTING 

<110>RIKEN 

Nakamura Yusuke 
Sekine Akihiro 
Iida Aritoshi 
Saito Susumu 

<120> A method of detecting gene polymorphism 



tB|iE#2 005-3054253 



#11 2000-399443 



<130> RJH12-105S 

<140> 
<141> 

<160> 674 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 1 

agctaagagt caaagcaccc sctttttcca ccagcctcgc g 

<210> 2 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 2 

ccaccagcct cgcgtgcctg ktcccttcac ggacactcta g 

<210> 3 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 3 

ttgcaagcgc tggctgctac mggcgacctc cctgcgctcc c 

<210> 4 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 4 

gctttgcgcg cggcgctaac ktgtgtaggg cagatctgcc c 

<210> 5 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 5 

aaggaaactg aggccaagac yctaaatgct gaaactgcac a 

<210> 6 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 6 

ccctcaccat ggtcaccctg rtcaccctgc ctctgctttt c 



<210> 7 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 7 

gtatttcttt agcatccaag kggcatagct gtgtctcttt c 41 

<210> 8 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 8 

atttctttag catccaaggg scatagctgt gtctctttct c 41 

<210> 9 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 9 

ttccttcagg ttaatgactg yggttctttg tgtcccctcc a 41 

<210> 10 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 10 
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gtctctgccc ttgtctttgc ygcttcttct atctctactc c 

<210> 11 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 11 

agcgcacttt tcagctgcgg rtgtctcctc ttttatcatc c 

<210> 12 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 12 

aactgcatca ccttttccct yaagcttttt aattcctatg a 

<210> 13 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 13 

cattcaggga ggcccaggtc rtgtgacgtc gacagttgct g 

<210> 14 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 14 

aacaccctta ttttatagat ycaatgactg agtcaagaat t 41 

<210> 15 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 15 

cagcatctct acttatacca ygctctgctt taaggttctc t 41 

<210> 16 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 16 

actcaaatag gtggtaggag yagagacaat tcaatacaga c 41 

<210> 17 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 17 

gagcagagac aattcaatac rgacagaagt cttagatgag a 41 
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<210> 18 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 18 

tagttttgcc atgtagaatt saaaaagtga tagatggtgt t 41 

<210> 19 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 19 

gttaagcctg cttcaatcaa rttagttata ttcttgttct a 41 

<210> 20 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 20 

ttgacttagc gacactgtta rcatacttat ctttcctgtg t 41 

<210> 21 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 21 

ccttgctgca cctgtgctgt mtaagtttgg cttattatag t 41 

<210> 22 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 22 

agtagagaca ggctggcgat sacaccggac agagctaact g 41 

<210> 23 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 23 

aacagaatca tgaaattaag ytgttaatga tttgaaggcc t 41 

<210> 24 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 24 

aggataaatt gtttatgtcg yctgggtacc atcatggcca t 41 • 

<210> 25 
<211> 41 
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<212> DNA 

<213> Homo sapiens 

<400> 25 

ctggttgact ccagatatca yagaaggagt tgtaaaattc t 

<210> 26 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 26 

aatacacagg aagcttctaa rtaaagtaag gaagtcactc t 

<210> 27 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 27 

ctaaagagtg aatggattca rtacgtccct tggaactcac c 

<210> 28 

<211> 41 

<212> DNA 

<213> Homo sapiens 



<400> 28 

ctgaggttcc agcttatctc wtagagatgt ttacttagtc t 
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<210> 29 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 29 

tgttagaaga aaaaaaggtt yatattacaa gagggtctga c 41 

<210> 30 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 30 

cccaagatat cttcataact stccatagtg cctagggtgc c 41 

<210> 31 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 31 

tttacccaga ttcacctatt rttatcattt ttgctcccaa a 41 

<210> 32 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 32 

tgtcctatac agtttttgtt wtaagtttag taaattgatt a 41 

<210> 33 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 33 

tccagcttgg gtgacagagt ragacttcat ctcaaaaaaa a 41 

<210> 34 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 34 

tactcttggg gagcctatca scagggtggg tcagatatag c 41 

<210> 35 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 35 

tgtttctttt ctgtccagat wctctcggca tttagtgaca a 41 
<210> 36 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 36 

cagaccacac taaccctcag ytggacctca ggatgtcagt g 41 

<210> 37 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 37 

tgtggataag aaaatagcat rtggttagac catttgtgaa a 41 

<210> 38 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 38 

cagtcggttt ggaagcttgc yaccctttct tcacttcctc a 41 

<210> 39 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 39 
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tttatcttca cttatgtttt nctcagttaa gttatgctaa t 41 

<210> 40 
<211> 40 
<212> DNA 

<213> Homo sapiens 
<400> 40 

tttatcttca cttatgtttt ctcagttaag ttatgctaat 40 

<210> 41 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 41 

cttgcaaatg ttgctcttcc rcaaaaaaaa aaggaaagga t 41 

<210> 42 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 42 

agtatctcct aaactcttgc yatgcaggaa aaattatttt a 41 

<210> 43 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 43 

gaaatatttt actgtattaa ygtctagaac ttaaatataa g 41 

<210> 44 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 44 

ctgagtcttc ctatacatct wttccattcc tcggatgctg t 41 

<210> 45 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 45 

cttctcttac cttgaattct mggctctcga actttgactt t 41 

<210> 46 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 46 

agaaaatgaa attgccctac ygagctaact ctgaaagcac a 41 
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<210> 47 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 47 

tgcaaaatgt gtcttactag yttctagtgc ataaaatatt g 41 

<210> 48 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 48 

aaatattggt ggagctcttc rctgtgctgg gccagtcacc a 41 

<210> 49 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 49 

aatccagaga gggagataga ktggaagttc aagggtggac a 41 

<210> 50 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 50 

ttccaagaca gagcgagggg ygctgctggg gcgtggtttg c 41 

<210> 51 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 51 

aactcgatgc tttctcctcc ktctgggtcc taactgcagt g 41 

<210> 52 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 52 

gaaatgtaac aggcaacact rtggacacag aaagtagatt a 41 

<210> 53 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 53 

atttccaaaa tctgtttggg kgtaactgaa acacttggga a 41 

<210> 54 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 54 

taccctcact tcaagactaa rattgaaggt atgtttgcaa a 41 

<210> 55 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 55 

ctgtcaatac catgaagggg sggcgggggc actaagggtg g 41 

<210> 56 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 56 

agaggttcca taactgcccc rtcctcgcca agggtgggcc c 41 

<210> 57 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 57 

aagggtgggc ccggtgttcc yaccaggctc tccttccggc g 41 
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<210> 58 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 58 

gcagtgcctg aggcacgttg rcttggatcc tcctgtctgt a 41 

<210> 59 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 59 

tgctggacca agctctggga yagccctgag cagaactccc c 41 

<210> 60 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 60 

gatgtggagc tgctgtaccc ygtcaaggag aaggtattct a 41 

<210> 61 
<211> 41 
<212> DNA 

<213> Homo sapiens 



ffifE#2 005-3054253 



mm 2000-399443 



^-v: 56/ 



<400> 61 

ggtgcctggc tcccgggcgg mcctcagtac cgctccccag t 41 

<210> 62 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 62 

tggccctccc agaaaagaga rggccctcag tgaggggaga g 41 

<210> 63 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 63 

aggtgcagac tcatgcactc rgccctgaag aggtgagaga g 41 

<210> 64 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 64 

aaagtcactg gatatgcccc ntcccccgcc ccccaacacg g 41 
<210> 65 
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<211> 40 
<212> DNA 

<213> Homo sapiens 
<400> 65 

aaagtcactg gatatgcccc tcccccgccc cccaacacgg 40 

<210> 66 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 66 

aaagtcactg gatatgcccc ycccccgccc cccaacacgg t 41 

<210> 67 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 67 

aagtcactgg atatgcccct yccccgcccc ccaacacggt c 41 

<210> 68 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 68 
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actggatatg cccctccccc sccccccaac acggtcttat g 41 

<210> 69 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 69 

ctggatatgc ccctcccccg scccccaaca cggtcttatg t 41 

<210> 70 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 70 

tggctgcttc tcaatgaata ygaacagtgt ctgtttccat g 41 

<210> 71 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 71 

gagcattagg tcagaatcca ytgaagtgag ctttgagatc a 41 

<210> 72 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 72 

gtgtgtctct actttaatct rcaaaaggtg attgaatgga g 41 

<210> 73 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 73 

caagagtggg atgttcaagg ycatcctgac ctcacttttg a 41 

<210> 74 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 74 

tctgctcctc ccggtgggtg ygctgtcttg cagctgtctt a 41 

<210> 75 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 75 

atgtcgtgaa gactgatgaa ygatggacgg ctgcactgct c 41 
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<210> 76 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 76 

gaacaggatg gagatgagct ygtttatttg tcttttaatg a 41 

<210> 77 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 77 

tgaagagacc tcgacatgtc kcatcccaca tactacaggg a 41 

<210> 78 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 78 

atcttctcag ctgagcaaac ygaggctcag agggcttaac c 41 

<210> 79 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 79 

ttaaccccaa ctggcccaag rccaggtaca tgattgggtc a 41 

<210> 80 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 80 

aagtcctttc aagagattat yataagtagt accttctcat t 41 

<210> 81 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 81 

agattattat aagtagtacc ktctcattat aggaatattg a 41 

<210> 82 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 82 

cctgagtcgg actttcaaaa kcctcttcag agcaagcgat g 41 

<210> 83 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 83 

ttgtcgtaac agggttttca katgagcata tttcctttgt a 41 

<210> 84 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 84 

atgcataaag tctgtgaagc rggtaagaga catgcttggg a 41 

<210> 85 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 85 

ggattgagag cttacctcta ygggggtcac ctcgtgtatg c 41 

<210> 86 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 86 

attcccttat tccttcacac ygtctgtcac tcattcattc a 41 
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<210> 87 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 87 

gcacaggctg ggtatgaagc yggggctgca tgctcagcta c 41 

<210> 88 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 88 

agagggtttt cactactttt yagtcatggc tcctcagaga a 41 

<210> 89 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 89 

tcctcatttg tcaagcagaa satgagtttc caatctctgg g 41 

<210> 90 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 90 

gtaagtgaac acactgctac rtgccagact tcctgccaga c 41 

<210> 91 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 91 

gtcattatca tcatatgacc ratgaaaatg accaaactgc a 41 

<210> 92 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 92 

aggtggcctt acacacatct ygcatggatg gcagcattgt t 41 

<210> 93 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 93 

tgttcacgga gaatgcacgg yatggggatg aaccctttcc c 41 
<210> 94 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 94 

tagccacctg cctttctccc rgcttcccta gcagagtttg c 41 

<210> 95 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 95 

ctcggaaagc tgagctcagg ragacagctg tccccggggt g 41 

<210> 96 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 96 

cactgacctc cttgccctga ragaaggccg gctcctgtgc t 41 



<210> 97 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 97 
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ataattttcc tgacgagctc wagtgctccc tctggtctac a 41 

<210> 98 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 98 

ccccactaat gtgagtcata yagatggagt ctcagggcac g 41 

<210> 99 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 99 

ggataaaaac gaatattggt rtagcgattc cacagtttac a 41 

<210> 100 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 100 

agataggccc atgtgtgtgc rtgttagtaa atttgtgtat g 41 

<210> 101 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 101 

gctgtagcca tccaagccta yagaacttgg ctgtgagtgt g 41 

<210> 102 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 102 

atcatctgac tggtaagttc yagttctgtg gtaactcaag t 41 

<210> 103 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 103 

atttcatgga gggaagtcca yggtagaagc aggctgctag g 41 

<210> 104 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 104 

ggctcagtgg ttggggccca rtggttcatc taggacggga c 41 
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<210> 105 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 105 

aagaggtgaa tggctgcggg rggctggaga agagagatgg g 

<210> 106 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 106 

agctcagcag acctcctggc ygtggtgggt agctcctttc c 

<210> 107 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 107 

actgtccaga cgggagtatc ycactgcttg gtgagcccca c 

<210> 108 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 108 

accgtcccca gctggcccca rcctcctgac atgggcctct g 41 

<210> 109 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 109 

ctggagccag gctgcagccg magtgcctgg ccatcctggc g 41 

<210> 110 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 110 

gtccaggcac tgtggcccta ygtgggagtc tccagtctcc a 41 

<210> 111 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 111 

ggcagtggtc caaggaccag satggactcc ctcttctcac c 41 

<210> 112 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 112 

atctgtaccc tcgcggactc yacctggctt cgtgccatca c 41 

<210> 113 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 113 

cgcggactct acctggcttc rtgccatcac ccccgccaga t 41 

<210> 114 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 114 

tcaggtgtcc cctccctcat rcctcctcac cctgccctct c 41 

<210> 115 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 115 

tgtaaggaat cctgccaaga yggcagatgc acacggggtc a 41 
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<210> 116 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 116 

ctcctgcaca tgtgctccag rgaggaaagg catttgacag g 

<210> 117 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 117 

ggcatgtgtg tgtgtgtgta kgtgtgtgag tgtgtgcatg t 

<210> 118 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 118 

tttctggacc agaaagcgtc rtcctctgcc agggcctctt g 

<210> 119 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 119 

gccagggcct cttgcacttg ygggaaagct gagctgagct g 41 

<210> 120 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 120 

ctgagctggg cagcagcatt rctctgtgtg ctgctggcac t 41 

<210> 121 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 121 

agcagcatta ctctgtgtgc ygctggcact ggcctggtgg g 41 

<210> 122 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 122 

gacaaagtgt acaacaaggt rtctcgaact gggtcagctc a 41 
<210> 123 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 123 

ccattcctgg gtcttctttg raggctgaat gaaattccat g 41 

<210> 124 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 124 

tctgccccac tttgctcaga sgtgcaacaa ggccttcagg a 41 

<210> 125 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 125 

ggacactggc ctgatgcaga sgtgtggtct ctctcctgca g 41 



<210> 126 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 126 
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ggccagggca cccctaccag sctgagtccc acctgtccag c 41 

<210> 127 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 127 

tacccgcctt cccagatgga rcgggctgct catgggactt a 41 

<210> 128 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 128 

tctggtcccc tctcctgctt rtagtttcct gggctaaaat c 41 

<210> 129 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 129 

tgggaccagt gccgccacca yggcccaagg acctggtgtt c 41 

<210> 130 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 130 

gggctccagg cacacagcgg ycccagtaca cctgtcgctt t 41 

<210> 131 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 131 

tccgtggaac tcagagatgg yacctccctg cgaggtgggg c 41 

<210> 132 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 132 

aactctcccc tgctgctgag rcagatcttg gagcctcggc c 41 

<210> 133 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 133 

ccgccctgtg cttcatgccc yctatgcctc tcactgcctg g 41 
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<210> 134 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 134 

gtcctgaggc ccctcccacc rgagcctggg gtgccctcac a 

<210> 135 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 135 

gctgtgactg tcttggagac ygggtcttgg cgggcctggt g 

<210> 136 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 136 

ccaggagcct ctgaggcagc rggggcttct caaccacaca c 

<210> 137 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 137 

attttgtcag catgtcacgt ycctttcata atgaagcaag g 41 

<210> 138 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 138 

acagcactgc gggagccacg rcatctgcag acgcatttga t 41 

<210> 139 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 139 

tggactctct ggcgtccatc yagccacttc agtgcgacgt g 41 

<210> 140 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 140 

ggctggctgg gccctgggat satcgtgaca ggctttagtg g 41 

<210> 141 
<211> 41 
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<212> DNA 

<213> Homo sapiens 

<400> 141 

acaggtggga gccgaggctc kggaggtggg ccgggctgag c 41 

<210> 142 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 142 

ccgcttcccc gtgctctggc ygtagcagaa agtgtcccac t 41 

<210> 143 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 143 

agcctcccac tgccttgtgg ytgaggggag ggggccgggt c 41 

<210> 144 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 144 

tctaacgctg tcttctttgt wctgaaaacc aaacaccttc t 41 
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<210> 145 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 145 

tgccgggcag cggggaggga rggcgagtgg ttcccccaag t 41 

<210> 146 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 146 

gtgcaggcgc cctgcatccc ygcagccaag ttctgggcgg a 41 

<210> 147 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 147 

gacactgccc tgagccagga yggtgaggtg ggacgccttc c 41 

<210> 148 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 148 

tgaggggttg ggactctaca raggagagtg gactcacggg g 41 

<210> 149 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 149 

gacacctctt cactgtcagc kctgagacac gcccctgccc t 41 

<210> 150 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 150 

caggccagtt ggaatcctac rtagagtgaa agcatctcag c 41 

<210> 151 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 151 

taagcagtta acactgatgc rtgatgaaaa ttccaacagc a 41 
<210> 152 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 152 

cctccaggtg gcaggaacac ygtgaggagc atgcaacgtg c 41 



<210> 153 
<211> 41 
<212> DNA 

<213> Homo sapiens 



<400> 153 

gtgggctggg acgccaggac rgtgaggggc ttcaaggtgt g 41 

<210> 154 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 154 

ctgggacgcc aggacggtga rgggcttcaa ggtgtgtttg t 41 



<210> 155 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 155 
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41 



<210> 156 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 156 

actttgaggc accaccgcac mtgtccgtgc gtgagggaga c 41 

<210> 157 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 157 

tcccagtggt ggctctgtcc ycgtctcagc cgagcactca g 41 

<210> 158 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 158 

ccgtctcagc cgagcactca kcggccaggg tggctggact c 41 

<210> 159 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 159 

ccacaggccg gatgccttga yacttctcag ctgcagggct g 41 

<210> 160 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 160 

tggagagacc acctcagaca scaaggacgg gcatgccatg g 41 

<210> 161 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 161 

acctcagaca gcaaggacgg kcatgccatg ggtcccggca g 41 

<210> 162 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 162 

atgtctcaaa tctccctccc ygggaaatct aggcacaggt c 41 
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<210> 163 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 163 

caggcccagg agcaggtggg kcctcctcac aggagcaggg c 

<210> 164 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 164 

actctgagca tgctggctcc ytccttcttt ccagggcagc a 

<210> 165 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 165 

cctggttgtg cttcggaccc rgaggcagac agaggaggcc t 

<210> 166 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 166 

acaatgactg ttggagccct ygagcaggct gtgtcacgtg g 41 

<210> 167 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 167 

actgggggat cctgaatccc rcctcctgat gccagtggag c 41 

<210> 168 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 168 

cacagtgtga actgttaggc sacagccaca tcttgccgga g 41 

<210> 169 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 169 

gagatggggg cggttcggga rgcaaaagca ggaaggcaga a 41 

<210> 170 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 170 

gcatgtgcat gggcagaggc ygttcccatc tgagtgggac c 41 

<210> 171 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 171 

ggccgcgtgc tcctgcagcc wtgggctcct ctggcagttc t 41 

<210> 172 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 172 

cccagggaca gatcttctcc rccagacgtc tctttctgcc t 41 

<210> 173 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 173 

gcagataatg tgcagctggg rtgcatgtgg ttgttgctcc c 41 
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<210> 174 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 174 

tggcctgcta ctctctaagc stcaccatcc tgctcctgaa c 41 

<210> 175 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 175 

ggaggaagtc agcttcttac mgatggtggc tcccagcttt c 41 

<210> 176 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 176 

ttttctcctc tcaccttttg ygttcagagg cagaggtgtg c 41 

<210> 177 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 177 

gttgggccag gctctgacag raccctcggg accagctcct g 41 

<210> 178 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 178 

ggagccctgg ctgaagaagc sttacgacca aggcctggag g 41 

<210> 179 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 179 

ggacaggccg ggggttgagc rgctgcatga aggagggagg g 41 

<210> 180 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 180 

tcaccagagt gatttcctcg mggcaggtgc ctggggtagc c 41 
<210> 181 
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<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 181 

gaggcaggtg cctggggtag ycactgggcg gggtccatga g 41 

<210> 182 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 182 

ggagagtaag gggtgggggg react tagga cagggaagct g 41 

<210> 183 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 183 

ccaggtgggg ccgtgtgcct stggcctggt gtgtggccca g 41 

<210> 184 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 184 
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cagggaagct gggccctgaa ygagctgggc ttttgggcca c 41 



<210> 185 
<211> 41 
<212> DNA 

<213> Homo sapiens 



<400> 185 

attattgtga gcatgggaag wgcacatttg gtcacacatg t 41 

<210> 186 
<211> 41 
<212> DNA 

<213> Homo sapiens 



<400> 186 

gcctggctag acgcccacca rtgaccctga tgatggcagc a 41 

<210> 187 
• <211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 187 

tttggtccag gaagggggac rgcagccagg agcgtctgga t 41 



<210> 188 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 188 

atggagatgt gctcccccgg sgggtcagag gacctgcggt c 41 

<210> 189 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 189 

ctctggggga cgcataagcc rcctccagag gacatcagcc a 41 

<210> 190 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 190 

gggcttccag gtgtctgagc yccccggcat gtaggacccc a 41 

<210> 191 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 191 

ggctttgggg gaccctggac ycatttctag aaaacagcct t 41 
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<210> 192 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 192 

ccagggctcc caggtcagag yggccatggt agcttacaat g 41 

<210> 193 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 193 

tacttaggag gcgtcagggg ytcacctggc catggccatg g 41 

<210> 194 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 194 

gatgacactg tcattcctaa rtgaatggcc ttgtgctgac c 41 

<210> 195 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 195 

ccaacgccgg cattagtcgc kcctgcgcac ggccctgtgg a 41 

<210> 196 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 196 

Q cgttgcactg taggactctc yccacgtccc ctaatcccat c 41 

<210> 197 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 197 

gcagttcccg cggatagaga rggtccggtc cttcccgctg t 41 

• <210> 198 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 198 

tgtgggtgaa ctgtaaaaaa ytgcctgtat tcaggaggat a 41 

<210> 199 
<211> 41 
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<212> DNA 

<213> Homo sapiens 

<400> 199 

cttcaactaa tctgggaaca ytacactctg tttaattttc a 41 

<210> 200 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 200 

tgggaaagct gaaaagggat kctgagacct gtggttgggg g 41 

<210> 201 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 201 

ccgacggtca accctaccac yggggaggtc attgggcacg t 41 

<210> 202 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 202 

cgtgaaagca gcccgggaag ycttccgcct ggggtcccca t 41 
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<210> 203 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 203 

gcggggccgg ctgctgaacc kcctggcaga cctagtggag c 41 

<210> 204 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 204 

acttgccccg gcactcgcca yaggcaacac tgtggttatg a 41 

<210> 205 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 205 

aaagtgcaac tgtaagaccc rtagagaaaa actctggttc c 41 

<210> 206 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 206 

tgccgaaatg cggcagatga ygactgggga cctgaaccct c 41 

<210> 207 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 207 

acttaccact ctgtcctctc ytgccaggcc tcttcctgtc a 41 

<210> 208 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 208 

ccgcacatct gtaccctgcc sccatcctcc agcagagcag c 41 

<210> 209 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 209 

tcagtcatgg gttctctggt yccaacttca ccgctgactg a 41 
<210> 210 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 210 

aggaggccgg gagtcaggcc rccctcagac cctctggctc a 41 

<210> 211 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 211 

gggagtccct gggggaagcc kcatgtaggg aagcaggcct c 41 

<210> 212 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 212 

ggataaggac atcagaggtg rgcgctaagc cagcagcagg c 41 

<210> 213 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 213 
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atctcttacc cacaccccca scatggtggg gaggttcctc a 41 

<210> 214 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 214 

ccatggtggg gaggttcctc rtcctaaggg atccgcagag c 41 

<210> 215 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 215 

tccctgcctc cctccttcag rgagctcaga aacaccttca a 41 

<210> 216 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 216 

ggaaacccct cagaaccagg ytccaagcca aatgctttgc c 41 

<210> 217 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 217 

cagaatacaa aagtgggatg sgaggcaagg agtcccgtta g 41 

<210> 218 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 218 

ctcgaggtgg agcttagccc ygtgccagga gcaatgggac t 41 

<210> 219 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 219 

ggagtcagtc ttcacttgca mtgggggaac agatgctaat a 41 

<210> 220 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 220 

ttatccagta aggtggctcc rtcacctctt ttcctggtgg g 41 
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<210> 221 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 221 

gacggccagg tccggatggt kgtgggagct gctgggggca c 41 

<210> 222 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 222 

aggaggttgt aggggcttgg mctgaatttt gttccttgac t 41 

<210> 223 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 223 

gggaaggagg aaaggaaaga rggggagggt ggttctgctt a 41 

<210> 224 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 224 

taacaccgga cgcccagcag magtcccagc ttcttagaat c 41 

<210> 225 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 225 

agcaggcccc agccctgccc rctactcacc tgggccccac c 41 

<210> 226 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 226 

tttctgttgc accacggacc stcattctgt aaccgggata c 41 

<210> 227 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 227 

gtaaccggga taccagccag rgatggggag cgggaggcgc a 41 

<210> 228 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 228 

tcctgcggct cctactgggg mgtgcgctgg tcggaaggtg a 41 

<210> 229 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 229 

tcactcaaat agagctgagt yagtcactca gctcttggac c 41 

<210> 230 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 230 

acaaactcac atgccaccag scatatgatg taaacatgta a 41 

<210> 231 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 231 

aaagcagagg gctgtgcagg ygcccctgcc cctaggctag g 41 
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<210> 232 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 232 

caaaggcctc atcctcaggg mggccaactc ttctgtttta g 41 

<210> 233 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 233 

actgcccagc tttaggttca ytcttgtaag tgttgctggt g 41 

<210> 234 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 234 

ctgcccagct ttaggttcat ycttgtaagt gttgctggtg t 41 

<210> 235 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 235 

gcccagcttt aggttcattc ytgtaagtgt tgctggtgtc a 41 

<210> 236 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 236 

ccctgcgctt tgaagggatg ratgtgacct ctcccacatt c 41 

<210> 237 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 237 

tggtgtggcg gttcactgat yccccagcct tctgctcgat c 41 

<210> 238 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 238 

atggcaggta atgattcact rttgtggagt aagacttttt t 41 
<210> 239 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 239 

gccacgtgga agtgtataaa ytatctggaa ttatcttgtt t 41 

<210> 240 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 240 

caccctgttt agcacctagc mccatccctg gcctctgccc a 41 

<210> 241 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 241 

agtagcaccc ctcccccacc rgctgtgaca aaccaaaatg t 41 

<210> 242 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 242 
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ctgatttgta tgccatgaac yttgagccga gggccacaga c 41 

<210> 243 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 243 

aatgctctat ttataaaaac yatctttatg ttttttactt t 41 

<210> 244 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 244 

aacgtgggca taaaccacca yctagtgcca aaaagcaggt g 41 

<210> 245 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 245 

tgcctctgca caccccttcc ygacaccagc cctttcttta c 41 

<210> 246 ' 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 246 

tcggccggcc acgtggagcc ygctttcctc ctcgcaccca c 41 

<210> 247 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 247 

tggtgttacg cacagctcct ygtcccctcc ctgcctgccc a 41 

<210> 248 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 248 

ctgtactggt tcagcgtgcc rgccatcctg aagggctgga t 41 

<210> 249 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 249 

atcccaggat tctacgattc yggtttgctc caggtatgtg c 41 
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<210> 250 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 250 

gtatgtgctc ttggataagg wtcactatgg atagttggag g 41 

<210> 251 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 251 

atggcaaaca agggagtggg ycaggtgtca ggtgacgggg g 41 

<210> 252 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 252 

ccccccttaa atcatttaac ygaatggtat gtaacaggtg t 41 

<210> 253 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 253 

gcagagtaaa gggactcact saagaagagg aacgtggggg t 41 

<210> 254 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 254 

gaggggtata ttcatgaaga ktccaggaaa aggtaaagat t 41 

<210> 255 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 255 

cggtttcata tgttactgat yatacaatga gatcctaggt g 41 

<210> 256 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 256 

ggtttcatat gttactgatc rtacaatgag atcctaggtg a 41 

<210> 257 
<211> 41 



tbliE# 2005-3054253 



# SI 2000-399443 



^-v : 110/ 



<212> DNA 

<213> Homo sapiens 
<400> 257 

catatgttac tgatcataca rtgagatcct aggtgaaacc t 41 

<210> 258 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 258 

aaccctgcat tccccacaca rcacccacaa tcagccactg c 41 

<210> 259 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 259 

gagccaccct gcctaggcct rtgcttttgc tgagtcatca g 41 

<210> 260 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 260 

gctgggggtc ccagcaggaa rtggtgagac aaagggcgct g 41 
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<210> 261 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 261 

ctggctggca gggagacagc mcaggaaggt cctagagctt c 41 

<210> 262 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 262 

gagaccttca cacaccctga yatctgggcc ttgcccgacg a 41 

<210> 263 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 263 

ctggttttca gccccagccc ygccactgac tggctttgtg a 41 

<210> 264 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 264 

agccccagcc ccgccactga stggctttgt gagtgcgggc a 41 

<210> 265 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 265 

tgtgatggtg gtaagggaac rggcctggct ctggcccctg a 41 

<210> 266 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 266 

catgaaggag gtgagaccac stgtgaagct tccctccatg t 41 

<210> 267 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 267 

ggaggtgaga ccacctgtga wgcttccctc catgtgacac c 41 
<210> 268 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 268 

gaagcttccc tccatgtgac wcctgggggc cggcacctca c 41 

<210> 269 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 269 

ctcacaggga cccaccaggg ycacccagcc ccctcccttg g 41 

<210> 270 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 270 

ttggcagccc ccacagcagg mccggattcc ccatcctgcc t 41 

<210> 271 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 271 
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gcagccccca cagcaggccc rgattcccca tcctgccttc t 41 

<210> 272 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 272 

ctccctgcca aagggtgtgc yacccagggc cacagtcatg g 41 

<210> 273 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 273 

ttttactttt cctgaatcag yaatccgagc ctccactgag g 41 

<210> 274 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 274 

aatccgagcc tccactgagg rgccctctgc tgctcagaac c 41 

<210> 275 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 275 

ccctctgctg ctcagaaccc saaaagggag attcaaaaga t 41 

<210> 276 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 276 

gagtttgtgg ggcactccct rccagaggag accgtggact t 41 

<210> 277 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 277 

gctgtgagag gggctcctgg rgtcactgca gagggagtgt g 41 

<210> 278 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 278 

tgttctttct tggttctatg satccatgct ctgctccacc c 41 
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<210> 279 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 279 

tgtgggttgc actgggccag racccctggc accttcaaga c 41 

<210> 280 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 280 

ctttccaggg cctgcctatc ycagctttct ccttcttgcc t 41 

<210> 281 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 281 

tccagggcct gcctatccca kctttctcct tcttgcctgg g 41 

<210> 282 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 282 

actgcgggcg aggagggcac raggccaggt tcccaagagc t 41 

<210> 283 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 283 

ctgactggcc ttgtgagtgc rggcaagtca ctcagcctcc c 41 

<210> 284 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 284 

gagctgatcc aggacatctc ycgcccgcca ctggagtacg t 41 

<210> 285 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 285 

gccacccacc ctctcccagg yggcagtccc caccttggcc a 41 

<210> 286 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 286 

cagcaaccct gtgtcggcac yccctgcccg cttctccagt g 41 

<210> 287 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 287 

actggggtcc caggggtcga sgagctggct ctatgggttt t 41 

<210> 288 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 288 

gctctgagct gtgagagggg ytcctggagt cactgcagag g 41 

<210> 289 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 289 

cctccccgct ccagctcctc wacttgccct gtttggagag g 41 
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<210> 290 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 290 

ccactgactc ggggcttgcc maggctgcca gggctggcaa a 41 

<210> 291 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 291 

cctctcccct ggaggctgct ytacccgctg tgggggcgca t 41 

<210> 292 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 292 

tcccgtagcc caggcaagtt yggtgaccag agagcagccc c 41 

<210> 293 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 293 

cctgcttctc cctttacctg kctggctgtg tgaccttgga c 41 

<210> 294 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 294 

taggaatggc taagcgtgtc rttggcttct gtggccactc a 41 

<210> 295 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 295 

cattctcact gatgcagacg raagcttctg ggcctgggcg t 41 

<210> 296 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 296 

cacccttggc ttttaccagc rtggaaacat tttacctgaa t 41 
<210> 297 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 297 

gcgtgggctt ctggagggag ygagaggaga gtggagggcc c 41 

<210> 298 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 298 

agcttgaaat gagccagact ytcctgggac ctgttgaccc c 41 

<210> 299 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 299 

agtactttgt tttatcctcc ycatcctcac aactttgcca t 41 

<210> 300 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 300 
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gccaggatcc cttgagagac racatgaaca cagccaggag c 41 

<210> 301 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 301 

tgcttcgggc tgggcttggc rggggcagct gtgctccagg c 41 

<210> 302 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 302 

caaactgggg cccttaatgc ygcacaccag agcctccttt c 41 

<210> 303 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 303 

ctctcacaca agggcggagc stcttcccct tgaggcagag c 41 

<210> 304 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 304 

agacagaggc tggggccaag ycagggttgc cggagcttcc t 41 

<210> 305 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 305 

gccaagccag ggttgccgga kcttcctgga ctggtcaggc c 41 

<210> 306 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 306 

ttttcctctt agagcttccc rtcgtgctct gtgtcgaggg c 41 

<210> 307 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 307 

caggcgggga gcctgaatgc ygcagtcgtg agggtggcca g 41 
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<210> 308 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 308 

tcataaaata atgatatcag yacacttttt ggaaatttga g 41 

<210> 309 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 309 

ctctgtgccc ggtgttgaga maggccatgc cctagagtcc t 41 

<210> 310 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 310 

gccatgccct agagtcctgg rgagttccac cccagaacag c 41 

<210> 311 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 311 

gaaccatctg ggagtcgttc ygtactgccg tgccgagggc c 41 

<210> 312 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 312 

agccatagta gctagccagc ratcagcgct gggaggggag c 41 

<210> 313 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 313 

actccacttc ccctgaaccc yaccccttcc ttcctcctct g 41 

<210> 314 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 314 

gcgtgccgaa ggcgggaggg ytgggatggc tcaagacgtg a 41 

<210> 315 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 315 

ccagctgact cccacaccag yggtcagaga acattgtctt t 41 

<210> 316 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 316 

acattgtctt ttaaggtttc ygaagtgctg caataaagaa a 41 

<210> 317 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 317 

tctgatctca gagagctgac ratggaaaga attctaaacg a 41 

<210> 318 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 318 

agaccggtgc ctgcagttta kcccacagct cagccctccc t 41 
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<210> 319 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 319 

ggaagggcca gggctgcctg ygatgcccag agcagtgcac t 41 

<210> 320 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 320 

agatcatact cgctcctggg rtgtttatta aacacctgcc a 41 

<210> 321 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 321 

gttcccggcg ttgcgtcgag sgtttctgct tgtgggggta g 41 

<210> 322 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 322 

tccaaagcct gtcttcctga kttcctgtgg aaggagagtc c 41 

<210> 323 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 323 

acccgccacc atgcccagct matttttttt gtattttttt t 41 

<210> 324 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 324 

agaaaagcag attaatgtaa sagtgacgct tagacaacaa g 41 

<210> 325 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 325 

ggcagaaaga gaatatagca rctattaaac acaaataaat t 41 
<210> 326 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 326 

tattgctgtc cacctggtca rtgtgtcctg ctgataagtg c 41 

<210> 327 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 327 

aatacaatac ttattctgta yaattctaga gggcccagag a 41 

<210> 328 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 328 

tagaacaagt gaatatttta ygttcttagt ggtttatggt t 41 

<210> 329 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 329 
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tacgttctta gtggtttatg kttggcagtt ttcccccaac a 41 

<210> 330 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 330 

tcaagacatt taataatgca yatgtttcag ctaacccttt t 41 

<210> 331 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 331 

ttatagtggg tttaagcatg rtttctaaaa aatttaaata a 41 

<210> 332 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 332 

aaaacattag aactgggaag rttaaaaaat ctttagtctt t 41 

<210> 333 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 333 

tatgtgcacc ctaataacat rtttccttaa aactagtact a 41 

<210> 334 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 334 

ttggaaggta acttaatgta rgtgcctgaa aaacagggat a 41 

<210> 335 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 335 

gaatggggat ttccctcagt sctgcccact ggctgctctt g 41 

<210> 336 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 336 

acctgttgcc ttaaactcac rcctgctttg tttttccagg t 41 



tBfiE#2 005-3054253 



#BS 2000-399443 



^-v: 132/ 



<210> 337 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 337 

tgctggggaa gaaagatcag sgtctgggac ttgttgattt t 41 

<210> 338 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 338 

agcagggcac gtcaccctcc yggcacaccc atgtgttcac c 41 

<210> 339 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 339 

ttgttatttt cattatgaac yatgaaatat ttcagctgaa a 41 

<210> 340 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 340 

gttgtctgta catgttctaa kgttttgtag aacacgtgtg c 41 

<210> 341 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 341 

acggtgcttg gcctgcatta ycattttgta gtgaagtttc t 41 

<210> 342 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 342 

tcacctatca tcctcactgc raggatgcca ggatacctcc c 41 

<210> 343 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 343 

cttaagccat cgtgcaggtc rttgctgtct tctgctcact t 41 

<210> 344 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 344 

cccaggctgg agtgtagtgg ygtgatctcg gctcactgca a 41 

<210> 345 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 345 

ggagtgtagt ggtgtgatct yggctcactg caacctccgc c 41 

<210> 346 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 346 

ctcggctcac tgcaacctcc rcctcccggg ttcaagcagt t 41 

<210> 347 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 347 

aatgttcagt ctctcaattc ytggtcatct gatttgttcc t 41 
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<210> 348 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 348 

taaataaata aactattggt ycctttcttg tcttataagg t 

<210> 349 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 349 

tactgcagcc tgatacttct yggcttaagc catcctctca c 

<210> 350 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 350 

caccccaggc tcctgagtag ytaggactgc aggtgcacgc c 

<210> 351 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 351 

cccaggctgg tctagaactc stggccgtaa gggatgcccc t 41 

<210> 352 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 352 

gttgatggcc ttatttatac rtttccatta cagcttctag t 41 

<210> 353 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 353 

caaatatttg aaaatgggac scaggcctga ggaagagctt t 41 

<210> 354 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 354 

taagctcagc atttctgagc rtgtgctgat tttaggaaat a 41 
<210> 355 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 355 

gcgtgtgctg attttaggaa rtaaacagtt atcgtattga a 41 

<210> 356 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 356 

gattcaacgt acataccagc ygacattgac aggtgaatgg c 41 

<210> 357 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 357 

gtctccttaa aaggtggctc kctgcccctg gcttgcccca g 41 

<210> 358 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 358 
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aagaccagcc tgaccaaaac rgtgaaaccc cgtctctact a 41 

<210> 359 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 359 

tgggaggcag aggtcgcagt ragctgagat cacgccgttg c 41 

<210> 360 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 360 

ggacttcact gggggttccc rctgcttctg ggtggccccg g 41 

<210> 361 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 361 

gtttgtctga cactggggac rgggcaggaa gcaccactat g 41 

<210> 362 
<211> 41 
<212> DNA 



tB$E# 2005-3054253 



3&m 2000-399443 



^-v: 139/ 



<213> Homo sapiens 
<400> 362 

aaagggattt ttttgaactt sgtaattcaa agatttaaga t 41 

<210> 363 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 363 

tcctgggtac agagttggcc ktgaacaaac atgagtcctt c 41 

<210> 364 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 364 

cttccccact ttcagatctc ygcaaatgac ttcattgcca a 41 

<210> 365 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 365 

cgcttcgatg cggactatgc rgagaagatg gcaggctgca g 41 
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<210> 366 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 366 

agagctcccc agagaggact rtgaggctgc atgatgcatg a 

<210> 367 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 367 

gagtgagacc cccatctcta yaaaattttt tttaaaaagt a 

<210> 368 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 368 

atgcctaagt ttacagtagc yaggcaggaa aggcacaacc a 

<210> 369 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 369 

ccagagcctg aggttggtgc wggggcccct ccatggctgc c 41 

<210> 370 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 370 

ctatctctcc agtgcctctc ygtccctgtc tggaccctgc t 41 

<210> 371 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 371 

ctgtccctgt ctggaccctg mtggggggcc acagagcagg c 41 

<210> 372 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 372 

tcactagttt cctgctgctg rtgtactcct atgccgtgcc c 41 

<210> 373 
<211> 41 
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<212> DNA 

<213> Homo sapiens 

<400> 373 

tcgtctgagg tcaggagttc ragaccagcc tggccaacat g 41 

<210> 374 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 374 

ttttgtccta taaaatggca rtttcatgtg gcccaagctg a 41 

<210> 375 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 375 

gaggcagtga tccgggccaa yggctcggcg ggggagtgcc a 41 

<210> 376 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 376 

gcaaattttt ggtattttta ktacagtcag ggttttacca t 41 
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<210> 377 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 377 

gcagatctca ctttctggca rattccctga atttgctccc c 41 

<210> 378 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 378 

ttcatagggc ttttccctca yttgttttgt aattttgtat a 41 

<210> 379 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 379 

gaaaagagac tagaggcagg rgagctttgc agttcttcta a 41 

<210> 380 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 380 

tggctggcag gaaggtgagg sagtcctctc ttctctggtc c 41 

<210> 381 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 381 

acatgaaggc aggatccaga ytgaatgttt ggagggaact a 41 

<210> 382 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 382 

ggctcacgcc tgtaatccca scactttggg aggccgaggc g 41 

<210> 383 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 383 

cactttggga ggccgaggcg sgtggatcac aaagtcagga g 41 
<210> 384 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 384 

tcctgttaac tcacagagaa yggaagggct ggaacgggac c 41 

<210> 385 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 385 

acactaatgg ccttacacga satggaggat tttacatttg a 41 

<210> 386 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 386 

gtagacttgt ttatttattc mttcccaatc taggccctta t 41 

<210> 387 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 387 
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gagtgtgtga gctagaaagg kgatcctgag tctgatttgg g 41 

<210> 388 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 388 

gggctactat cagcagccac yacctcagga aggatgactt c 41 

<210> 389 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 389 

aagacttgga agcaaataga kaaaaaaaaa atcgtagaaa t 41 

<210> 390 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 390 

caaaatctcc aaacacccta raaggaaaga atcttttctt t 41 

<210> 391 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 391 

ctgccttctt taatggaaca ytctcacttc tcttcaggaa t 41 

<210> 392 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 392 

ctttgtgttt actttgtttt yacttggtac aaaagtgttg t 41 

<210> 393 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 393 

tctgctccta gagatggagg mgtcccacag ccacagtgat g 41 

<210> 394 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 394 

agctactgaa cctctcccac rtaactgtat ttcaggggca g 41 
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<210> 395 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 395 

acttgtccat aaaatcatta ycattctaaa taaagttaat a 41 

<210> 396 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 396 

aacatttaaa tagtcattta yagcaatgca caggtataat a 41 

<210> 397 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 397 

attacataat gctcaaaaat rtcttgaaaa actggttggc a 41 

<210> 398 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 398 

gtacttgaca ttaaaaaata yctgatgttt atatatccat a 41 

<210> 399 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 399 

ttaaaaaata tctgatgttt rtatatccat aaatagctaa t 41 

<210> 400 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 400 

tttaagattg tcctcatatt sttacttcct ttggttacta a 41 

<210> 401 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 401 

aatgtttatg aaaatagact yttatctggt tttagtggcc t 41 

<210> 402 
<211> 41 
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<212> DNA 

<213> Homo sapiens 

<400> 402 

ctgcatcatg ctgtaaaagg rttgatattt gctttccaac t 41 

<210> 403 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 403 

taatagaatc caaaggagga matcaagaag atcattagat t 41 

<210> 404 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 404 

aatacattac ttccatttaa rtagtctgtt tattgtggct t 41 

<210> 405 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 405 

agatgtaaaa aattattcaa wttttaaaag cctgaaaaat t 41 
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<210> 406 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 406 

tttaaagtgt ctaaatcaca matctgaaga aataagagat t 41 

<210> 407 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 407 

tcagatccca gttttgttcc kttgattctg agtttccaaa t 41 

<210> 408 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 408 

tttgacccag gacactgtgt kccactgctg tctaccgagt t 41 

<210> 409 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 409 

gtagttcaga ttttggaaat mttttttcta tatcatacct a 41 

<210> 410 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 410 

agccggacag tccgccgggc rgtgatccgg gggccgctcc c 41 

<210> 411 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 411 

gcgctgggga ccagccgccg ygcccgcctc ggagtcgcgg c 41 

<210> 412 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 412 

aggagtgaaa cacatctttg wattctaaag gcagaaacca a 41 
<210> 413 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 413 

gcagagacca atgttttggt sctgaggctg gttcagaaaa a 41 

<210> 414 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 414 

tactgaaaca ttctgcagaa ygttatacta tgagaagaaa t 41 

<210> 415 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 415 

ggactgggct ctgtacacac ytcgtcttac tgtgtgtaaa t 41 



<210> 416 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 416 
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caaaaccctc ttaatattct rtttctatct gtctcagaac t 41 

<210> 417 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 417 

tctgtctcag aactgattgc rtgactctag gatcgctata t 41 

<210> 418 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 418 

agctggaaat tacaggcaca ygccaccaca cccagctaat t 41 

<210> 419 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 419 

aggcatgagc cacggcgccc rgccaattta tcagctttaa t 41 

<210> 420 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 420 

ttccttgtta aaagttacca sggttggcca ggcacggtgg t 41 

<210> 421 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 421 

gttaccaggg ttggccaggc rcggtggttc atgcctgtaa t 41 

<210> 422 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 422 

ttagccaggc gcattggctc rtgtctgtaa tcccagcact t 41 

<210> 423 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 423 

ttctcccctc tcctcaccat ycgcacacag gtgatctaca t 41 
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<210> 424 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 424 

gagggcatcc agctctgggg rctggacctg ggggtttgtg g 41 

<210> 425 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 425 

ttccacgctc cttccttggc ygagtgccct ccctccgctg a 41 

<210> 426 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 426 

cctgcagaag ggggtccctt ycatgtccaa gcagtaatgg c 41 

<210> 427 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 427 

taatggctgc agcatggagc rttgtggggg cattgagaca g 4-1 

<210> 428 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 428 

ccctcttctc caggggtctg yggcgactgg aagaaccact t 41 

<210> 429 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 429 

atgaagcctt gtgccatctc rctgtgtcgt gccagcacct g 41 

<210> 430 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 430 

ctgccagaga gaaacaggaa rggaggaaga gccacacaat t 41 

<210> 431 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 431 

caggaaatga tttggagaag kactggtgcc attgttggca c 41 

<210> 432 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 432 

ggcctcttag gtttcagcca mgacaggtga ctcttagcac c 41 

<210> 433 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 433 

caacgtaaga gcgcttctca wtgtccagct cctttgtttc t 41 

<210> 434 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 434 

aatcccagca ctttgggagg mggagatgtg cggatggatc a 41 
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<210> 435 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 435 

gactgtatgt ctgctattca yataggaaca aataattcat g 41 

<210> 436 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 436 

aaatgaaacc aacaccaaca stgcagagaa gcaaacaaaa g 41 

<210> 437 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 437 

aagcagctaa attgtgttcc rtacaggtgc aattaggcag g 41 



<210> 438 
<211> 41 
<212> DNA 

<213> Homo sapiens 



tBKE# 2005-3054253 



#11 2000-399443 



<400> 438 

atggtaaagt tcgcctgggt rcagtatgtc agcatcctgc t 

<210> 439 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 439 

gcacttatcc tagaaaggcc rtttctgaag actcagcagg a 

<210> 440 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 440 

ctggctcccg ccggccaccc ygggaccgca gccacgtctg a 

<210> 441 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 441 

gtagccccag gacaccccca kcctcaacat cccattctgg g 



<210> 442 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 442 

ggagcttcca gtggcttggt yacccccgac tcttcgtcca t 41 

<210> 443 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 443 

gcagggtcct gcactctgca rggggcaatc acaggtggga g 41 

<210> 444 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 444 

agcactggaa aaagtacagt ygcacttgta gcggaggtgg g 41 

<210> 445 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 445 
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ctcctgtccc cgcattgagg sgaaggagca gaggtgagat c 

<210> 446 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 446 

gccccaggtc tcatagctcc scattggcag tgctgggatt t 

<210> 447 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 447 

cactgggcag taattggggc rtgggatggg catgagggcc c 

<210> 448 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 448 

gtgttttggc gacttgaaga yctccctagt tcgcgggagt a 

<210> 449 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 449 

acctgagcag aaaattctct ycttcgctga aatgaaaatt g 41 

<210> 450 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 450 

aagaatttgt aaacatcaca rgcaacttgc agttatattc g 41 

<210> 451 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 451 

ctataactat ttcaaacata ygaaacaggc ataattggat t 41 

<210> 452 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 452 

atttagaata ttcatttacc magaaatcca aatataacct g 41 



UiiiE#2 005-3054253 



#11 2000-399443 



^-v: 164/ 



<210> 453 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 453 

ctatccagtg acaagaggaa mcaagaacct cagttcaggg g 41 

<210> 454 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 454 

agtgggcgga ggcgagaagc rtcagtgttc attcctttgc t 41 

<210> 455 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 455 

gctacatctt gtcagccagt yagaatttta aacacagcca g 41 

<210> 456 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 456 

acggaaatat ttgtgctgat wcttactgac tgaaatcacc t 41 

<210> 457 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 457 

catggcctcc gttccttcat rttacagagg tgtgagggga g 41 

<210> 458 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 458 

cacagtggcc ttatgccttg yagcagggcg cctctcaggc t 41 

<210> 459 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 459 

tcctttgatg tatcaagttt ygtgctgaat gttttcagtg t 41 

<210> 460 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 460 

ttacacctgg agaggagcac ygcagcggtc cttaatactg c 41 

<210> 461 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 461 

agaagcacat tcctgaggaa ytgaaggtgg gcacagccag g 41 

<210> 462 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 462 

cctgatcatt ccctagctgg ratgaggggt gcactctgga a 41 

<210> 463 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 463 

tctggaaggc ctctcacttc staaccccca ttctggatct a 41 
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<210> 464 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 464 

gattgttcta aatggtgtgt rtgggtctac tgaatgtcca c 41 

<210> 465 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 465 

acctgaaggg actggtggcc ktccagacag gcctgttttt g 41 

<210> 466 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 466 

ataattatgg gctctgctta ygaaatttag cttcagacag g 41 

<210> 467 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 467 

tgctgcccac agagtcggtg rtcactcctg gccactgttt g 41 

<210> 468 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 468 

ccaggagcat tttcttccat ygaggagatc cccgaaaacg t 41 

<210> 469 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 469 

ctgagttctg tacttggcag rttgatcgga ggaccacaga g 41 

<210> 470 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 470 

catgaaggtg acatcatttt rttaatagaa attagcaggc a 41 
<210> 471 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 471 

aggaggaacc ggacagagac scgggggatc cagtttgaag a 41 

<210> 472 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 472 

gagaccctgg aggacgatgc yccatacatc ttaaaagagg c 41 

<210> 473 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 473 

tcaaatatct ttattagacc yggggctaac caggtgaaga t 41 



<210> 474 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 474 
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ccacacccct cctttgagga ygcccggggt ctcccacagg c 41 

<210> 475 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 475 

ggaagcatca cacagcgtta rgagccgttt ccttcaggtg t 41 

<210> 476 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 476 

tgaggttctc ctggctagtc rgggtggctt cacccatcac t 41 

<210> 477 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 477 

gcaagggggc tgctgaaatc scagagactt ttgcagcatc a 41 

<210> 478 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 478 

gggtggtgtg gtgtccaggg rtccatcttt ccagaatcca t 41 

<210> 479 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 479 

aggggaggct ttttctacct ragaagggga gtgtctttga g 41 

<210> 480 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 480 

tccagcagtg cggcttcctg kcaacaaggt aggccctggt g 41 

<210> 481 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 481 

ccagcagtgc ggcttcctgg yaacaaggta ggccctggtg c 41 
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<210> 482 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 482 

cacacgaagg tgtgcactca yggcctgcag ggcacccagg t 41 

<210> 483 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 483 

gcatgctttg ctcatctgga mtctccagaa gcagggaaca g 41 

<210> 484 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 484 

gccgagaccc tcagcaggat rgtgcagtta cagggctgag c 41 

<210> 485 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 485 

caggtttcta aaataataat ygaaaggtga gtgatgttta c 41 

<210> 486 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 486 

taaaattttc aggtctgctt ragagttaaa ggcaaagagt t 41 

<210> 487 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 487 

ccttcttccc caacccctga yggcagactt gggaatttga a 41 

<210> 488 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 488 

tgcagcttaa gatctgcctt rgtatttgaa gagatataaa c 41 

<210> 489 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 489 

aaatatagaa tgaaaattat rtattacaaa gctcttaaaa a 41 

<210> 490 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 490 

caatgagaaa ataaagcaag sagggtagaa ggaggtagaa t 41 

<210> 491 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 491 

tctaagaaag tagggactat ragaacccct atgtatctat a 41 

<210> 492 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 492 

ctatgagaac ccctatgtat ytatatccac catagtattc t 41 
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<210> 493 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 493 

aaaaggcagg ttggaagatg maggagggga gtatgcagaa a 41 

<210> 494 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 494 

taaccatctt gcttaacctt rtcattttta gccaagtcat t ' 41 

<210> 495 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 495 

aaatgataca tattcaggaa rtcaaaaatc tctgacttag a 41 

<210> 496 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 496 

aaatctctga cttagatacc yggcaataat aatcaaatgt a 41 

<210> 497 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 497 

aattttgaaa gaaattgaag ktctgtggtt tttatttatc a 41 

<210> 498 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 498 

taggtatgta ggagggtccc sttatataca tagttgttaa t 41 

<210> 499 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 499 

tctattccat gaccacaatt kttacctgta acttgaatag t 41 
<210> 500 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 500 

cctaggaccc aacatgagac rtaatatacc atcagtaaaa t 41 

<210> 501 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 501 

ggtgtccatt ccctcaagaa kttatacttt gtgttacaca c 41 

<210> 502 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 502 

agtaacaggc tagtagataa yataaataac tgaggccaac g 41 

<210> 503 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 503 
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tacatgaact tagagaatca rgtagatcac acacaccaac a 41 

<210> 504 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 504 

cacaccaaca ataaaattac rcagaatgat aaaagaattt g 41 

<210> 505 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 505 

ttctgatcat gtagtaacaa ytataaagaa aataataatg t 41 

<210> 506 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 506 

aggcaaagca gaaccttttg mctcacacaa cattatatta t 41 

<210> 507 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 507 

agattttatt cctctctctt yttgagttga agaaataagt t 41 

<210> 508 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 508 

cacctttcaa gggtaagtgg maaaaaatag aaattcaaat a 41 

<210> 509 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 509 

aatcttgctc tttgaaccat wctgtcagtg agagtcaggg a 41 

<210> 510 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 510 

tgttacagag gacttaaaac rgttgtcttg cttgcaaacg g 41 
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<210> 511 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 511 

cagcctccca agtagctagg rctacagaca tgtgcaacca t 41 

<210> 512 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 512 

atcatgtgtg gaactggaat ygggtgttat tcaagcaaaa a 41 

<210> 513 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 513 

acatttgcgg taaagcgata rtttattcca agctaatcat g 41 

<210> 514 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 514 

aaatggaggc tacatggcta mggctgaatg agcatgacct t 41 

<210> 515 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 515 

tacaacttgg aggatgcatt kaggctgcag aatatatgtt t 41 

<210> 516 • 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 516 

gtctagcaga aaatgaaaag rtggaaggat gagaaaaatt a 41 

<210> 517 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 517 

ctatttttta aagcgtgcat ycttacataa gacttaaata t 41 

<210> 518 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 518 

aaggcaatga gagacgaaag kgcttgcaca aggtcaccgc g 41 

<210> 519 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 519 

atgtattgta cccttcaacc rttatgtacc gagtatctac t 41 

<210> 520 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 520 

acaattgaca aggcaagatt ytgaaaacaa atcaaaaata a 41 

<210> 521 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 521 

tgagagaaga gaagcaggaa sttgagagag gaggaagaga g 41 
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<210> 522 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 522 

tatgcattct tctatattat rcaagacaaa aattttagga t 41 

<210> 523 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 523 

acactcaggg aacatgcctt rgttcaccat cacaagatta g 41 

<210> 524 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 524 

ctgcttgaaa aatgagtaag yttctgatgc tttctttgca c 41 

<210> 525 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 525 

agcaccttct cccagtacac rgtggtggat gagaatgcag t 41 

<210> 526 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 526 

ttcgtttgaa gtcatcggtc rgcttgacac catggtatga t 41 

<210> 527 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 527 

tgaaactgga cttgaaagta maaatgagac aaaaatttat g 41 

<210> 528 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 528 

taacccctat actgtattgc rtcactttct aacaggcagc t 41 
<210> 529 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 529 

gtctgtgtgg ttgttggggt rttgcctgcc agtgttcaac t 41 

<210> 530 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 530 

gttgagaaac actgcctagt mccgtctgtg gtcctagaat t 41 

<210> 531 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 531 

ctatcacaga ataatccgca yagaacacta agcagattac g 41 

<210> 532 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 532 
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tgtgcagaca cagaaagttt yacttaactt tctacaccta a 

<210> 533 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 533 

tcagtagcat gtgctgcact ygctgcagta gttcaatggg a 

<210> 534 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 534 

aacctcaacc tttagaaggc raaccttacg gtgtttataa a 

<210> 535 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 535 

tgaattgaat taattaatac rtgtatttga tgtatcaaac a 

<210> 536 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 536 

tggcatagcg taaagagact wggaaaaatg gaataaagcc a 

<210> 537 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 537 

aagtctaacc atatcaccaa yttagtatgc cattgtacta t 

<210> 538 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 538 

gctgctattt atttcaagta rgccacaaaa tttccttatt t 

<210> 539 
<211> 41 
<212> DNA 

<213> Homo sapiens 



<400> 539 

catttttaga tgaagaccaa kgttgtgaaa gcaaataaat a 
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<210> 540 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 540 

tctccacatt tggtctagcc yacaggatca tcatattatg a 41 

<210> 541 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 541 

tccctcatct cattgcccac rctcattgct ttaattcagt c 41 

<210> 542 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 542 

atttacattt tgtaaggcta yaattgtatc ttttaagaaa a 41 

<210> 543 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 543 

gatatagtaa atgcatctcc yagagtaata ttcacttaac a 41 

<210> 544 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 544 

aaacacttgt tatgagttaa sttggattac attttgaaat c 41 

<210> 545 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 545 

aatataaaca tagagctaga rtcatattat catacttatc a 41 

<210> 546 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 546 

tacatcaaaa gaaataaatc yaagaaggaa taaacacatt t 41 

<210> 547 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 547 

tcagcactct gtgtctagct waaggtttgt aaatgcacca a 41 

<210> 548 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 548 

gaacccatca attccgtaca mattttggtg actttgaaga g 41 

<210> 549 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 549 

aaatttaccc taaccagcct sactctctgc cactttctgt t 41 

<210> 550 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 550 

ttgtgtgcca cgtggggaag rctgaggacc gggagcagct g 41 
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<210> 551 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 551 

tgtctcagtt cacaggatca ygactctttt tctcgaaact g 41 

<210> 552 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 552 

ggctttgtgt gtgctccatt rtctgaactg ggcctgctgg g 41 

<210> 553 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 553 

tttgacttcc ttacatgggt ractgtgtga gtcactctgt t 41 

<210> 554 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 554 

gcattgggtc atgtgtatgt stgagtgggg ctgaatgtaa g 41 

<210> 555 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 555 

cagggatgaa ggagcagagc ygctgagagg ccacacaggt g 41 

<210> 556 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 556 

tttccctggg gttttccctt ygcattccat cctccctgag c 41 

<210> 557 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 557 

agcgacgtta tgaaattccc macacttcac atttctataa t 41 
<210> 558 
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<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 558 

ctccttagcc ccccagaggg ycccaacttt aagagcatac t 41 

<210> 559 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 559 

aggggtgcag gatggggtgt kagctggagg gcagggggta g 41 

<210> 560 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 560 

ccccccacat aagaggtggg sttgtccaag actccgaggg a 41 

<210> 561 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 561 
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<210> 562 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 562 

cagccggccg tgcgccgggc ygcgctcatg tgcgaggacg c 41 

<210> 563 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 563 

ccgtcggtct gctcggcccc sctccctcgg ggctgggcag g 41 

<210> 564 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 564 

gctcctcagc atctgctcac rccagggacc cacacctctc t 41 

<210> 565 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 565 

aaggctccat cctgagacaa maagtccagt gtgacctgcc c 41 

<210> 566 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 566 

aggaggaaga cctgtatccc rgggacaccc tcctccactc c 41 

<210> 567 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 567 

cctccaggct gctaggcaga yggcctcctc taaagcccag c 41 

<210> 568 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 568 

tgaccagccc tgccacccga kgagccttgg gcagaaccct g 41 
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<210> 569 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 569 

actaccatgg aggcccccac racagagcgc tgccccttga c 41 

<210> 570 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 570 

aataataata ataataataa waaatgtatt ttaaagatgg c 41 

<210> 571 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 571 

cgtgcccaaa cctggtgatg ratcccttac tatttagaat a 41 

<210> 572 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 572 

ccatccatac tttgccacaa ragaaggaac atgagcttta t 41 

<210> 573 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 573 

gatttgaaat cctgtggaca yggggtgaat tacttttaaa a 41 

<210> 574 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 574 

attttctgtt tgtaaattcc rgtatcaggg ctatagttta a 41 

<210> 575 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 575 

actattctcc ctcttcgact ygtgatgact ataataatct t 41 

<210> 576 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 576 

tacctattga agtaagccta ygtcatatcc acctatttgt t 41 

<210> 577 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 577 

ccactgattc ccagagctag ktcattaaga agacagtgcc t 41 

<210> 578 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 578 

cagattactg gagggctact rtttgctcac caatgcaaat g 41 

<210> 579 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 579 

gggatatttg tctcctttct scccagtgca tgttggaaac c 41 
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<210> 580 
<211> 41 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> modified base 
<222> 21 

<223> n represents a or deletion 
<400> 580 

atatatattc caattaaaaa ncaaaataaa tttccgaaac t 41 

<210> 581 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 581 

caacaaagag attttttaaa rctttttaaa acaccagaca g 41 

<210> 582 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 582 
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cagcactatt cgcaatagca ragatgtgga atcaatctaa a 41 

<210> 583 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 583 

agcagaaaaa ataaataatg ygtactaggc ttactacctg c 41 

<210> 584 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 584 

caaaacaaac ccccatgaca ygagtttatc tatataacaa a 41 

<210> 585 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 585 

ataagattaa tatctgcata maaatctttg tttacagctt g 41 

<210> 586 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 586 

tgtttacagc ttgttatata ytgaattatg tctgctcccc c 41 

<210> 587 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 587 

ttaatctgat aggattggtg sctttataag aaaaagaaaa g 41 

<210> 588 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 588 

ttgctctctc cccagtgcag ktaccaagga aaggccatgt g 41 

<210> 589 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 589 

tcaattggct ttatctgcga ytctggaatc aggcaatact c 41 
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<210> 590 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 590 

gcgattctgg aatcaggcaa yactccattt cataaaacag a 41 

<210> 591 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 591 

cctcagcttg cacttggcct rctaattctt atataatcca a 41 

<210> 592 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 592 

agcctgcctg ctggcagtga sccatcatcc accattctca c 41 

<210> 593 

<211> 41 

<212> DNA 

<213> Homo sapiens 
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<400> 593 

gacataaggt tctctctatc wgcatgtatg gtttgccttg t 41 

<210> 594 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 594 

gactgcgtga ccaggtggaa ytagcctcag catggaaggg t 41 

<210> 595 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 595 

gttggtgtag tttatactag rttatgaatg atagccttaa t 41 

<210> 596 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 596 

tgccaagttg cagggtgggg saggactcac aatagtgcat c 41 

<210> 597 
<211> 41 
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<212> DNA 

<213> Homo sapiens 
<400> 597 

atagagcctt acctgaagaa rggtgtgcag tatgcatggt t 41 

<210> 598 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 598 

ctgttcaggg aggatcccgg rttccaacat ggttctttat t 41 

<210> 599 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 599 

gcctccgtct cacaccaaca rgcagatttc cccaccacgg c 41 

<210> 600 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 600 

gagggaagat tgtgcagccc yatcactgtg tcggggccca g 41 
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<210> 601 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 601 

ttttcagggc ctgtccctcc ratgggggca ggcttctccc a 41 

<210> 602 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 602 

gtcttgggac agaggagttg rgggagttga aattaggccc t 41 

<210> 603 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 603 

gtcatttctg atggggtcat yagggaaatg ggattgagcg c 41 

<210> 604 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 604 

tgtgtggtag aagcagcatt ytaagcacta cgtgaattaa c 41 

<210> 605 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 605 

gctttcatgc aggattgatc stagtgggat gtattaggaa g 41 

<210> 606 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 606 

ttttgggaac acctgtctag rtgttaagag ccagtggaat a 41 

<210> 607 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 607 

taaacttgtt ttattgttta yatgttactc tgaacattga a 41 
<210> 608 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 608 

taaaattagt atctctctct rtaagttcat tatttaagat a 41 

<210> 609 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 609 

tagaaaaatg tgtatcacac ygtaagtgtt cagtaatgtt a 41 

<210> 610 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 610 

ctttatctag atattatagt mcctcatttt acttttaaac t 41 

<210> 611 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 611 
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gtaaagagat taaacacaca ygcacacata catataccta t 41 

<210> 612 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 612 

agaaaacctg agaaatgaca yaatttattt aaagccatag t 41 

<210> 613 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 613 

gccagtaatt acatgtagcc rtttacatca aattagctaa t 41 

<210> 614 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 614 

taatgaaagt aaatgtttca rcttccctaa caaaagttga a 41 

<210> 615 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 615 

aaatgtcaga aattttttgt rccgtcagtc atcaacaaga a 41 

<210> 616 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 616 

aaggagcata cagaaaactt sccatgatgg ggcctttgtg g 41 

<210> 617 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 617 

tctaatagtc cccagtatta rtggtgcaca tcttcatgtc c 41 

<210> 618 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 618 

tcttttttca tctctgttaa yatcaaccat acagttaaac a 41 
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<210> 619 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 619 

ttagtattgg aactaaactt ytctagtgtt gagaactttg g 41 

<210> 620 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 620 

aaattctaac taattaaagg kttcatcctt tagtaactag a 41 

<210> 621 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 621 

tataaagttg tggttaatga rtatatatga ataagaatat t 41 

<210> 622 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 622 

agaaggaaaa aggccatttt sttaagaatc cctgagatat g 41 

<210> 623 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 623 

atagaaggag aggctatact rcctccttaa gtctcaggac c 41 

<210> 624 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 624 

actaaggata aaaatatggc rtactcagtc acattggaac t 41 

<210> 625 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 625 

aggccttaat gacatatttc ycctcacata aagatacaac a 41 

<210> 626 
<211> 41 
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<212> DNA 

<213> Homo sapiens 

<400> 626 

taatgacata tttcccctca mataaagata caacatgctt t 41 

<210> 627 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 627 

tatggtaact gaagaaaatg rcattaagtt cctaaagtta t 41 

<210> 628 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 628 

attctgttaa gaagttctta yattaagaaa tattgtctcc t 41 

<210> 629 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 629 

gagaatatag gagcttctgc rtatgcctga aagtcagtca g 41 
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<210> 630 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 630 

attactcatt taatgaataa rtggattact gagcactgtc t 41 

<210> 631 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 631 

actgctgtcc aggggtccat ytggggctga gcccagctgg a 41 

<210> 632 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 632 

ctgtcctctt gttcgggagg ygtggcagct tttcccttac t 41 

<210> 633 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 633 

aactatgaac tagctgtggc yctctcccgc tgggtgttca a 41 

<210> 634 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> modified base 
<222> 21 

<223> n represents a or deletion 
<400> 634 

tcctgcccaa gaatgctgcc naaaaacggc cccaggcctc a 41 

<210> 635 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 635 

tctggaccct gaacaggagg sgacatcgtg acaaagcaaa t 41 

<210> 636 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 636 

atcagcaggc gatggttact stgggcgggt aaatcaggtg a 41 

<210> 637 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 637 

gtaaagggaa agggcgttcc wcaactgaga agtgaagatt c 41 

<210> 638 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 638 

attatttgct ctacctcagg rtttttcggg tcaagcgaga t 41 

<210> 639 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 639 

ctcatcaggt gtgtgtcaga kggcttggtg ctggccagtc t 41 
<210> 640 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 640 

attgtaatag attaacaaag kttatgaaag tagtgtacat a 41 

<210> 641 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 641 

tgtaatagat taacaaagtt katgaaagta gtgtacataa t 41 

<210> 642 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 642 

gtgtacataa tgtacatagt rtagttgaac acatagcaag c 41 

<210> 643 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 643 
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gatggctata tgaccaataa wgatacatat aaatgtatag a 41 

<210> 644 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 644 

agaaagattg cagctgatag rtgtcaggct aataaggaca c 41 

<210> 645 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 645 

aatggcagag gactggaaat ktacatttta agctttaccc t 41 

<210> 646 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 646 

gccttcctct tcagcacatt yccaattata cttccaattc c 41 

<210> 647 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<400> 647 

atttcaattt ttttttttgg rgggggagac agagtctcac t 41 

<210> 648 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 648 

aattacctcc caaaggcctc wtatcccaga tactatcaca t 41 

<210> 649 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 649 

ttctcaaatt tcattataca stattcttca acccaaagtt t 41 

<210> 650 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 650 

tttaactata gatgccttct kctcctcttg tgtttgattt a 41 
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<210> 651 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 651 

tcactgcagc ctcaacctct ygggctcagg tgatcctcca a 41 

<210> 652 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 652 

aaaaaaattt gtagatatgg ktactcccta tgttgcccag g 41 

<210> 653 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 653 

ctccctatgt tgcccaggct ratcttgaat tcttgggctc a 41 

<210> 654 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 654 

gtcagacaat ggccttcagc rtcctctctt tgcagaatat g 41 

<210> 655 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 655 

^ ttttggagac acttttcaga sagagcgttt ccagcatctt c 41 

<210> 656 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> modified base 
<222> 21 

^ <223> n represents a or deletion 



<400> 656 

tccctttcca tttttaagtt ngactttttt ttttcacctc t 41 

<210> 657 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<400> 657 

atacacatat ggaacaatta mctaaaaact taaggtaata t 41 

<210> 658 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> modified base 
<222> 21 

<223> n represents c or deletion 
<400> 658 

gggtttatag tgttcccccc ntccccgccc ccaaaagacc c 41 

<210> 659 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 659 

ccattctatt tgtcaactgc rtaacacagg cgtagaagtg g 41 

<210> 660 

<211> 41 

<212> DNA 

<213> Homo sapiens 



HilE# 2005-3054253 



#Sf 2000-399443 



^- v : 222/ 



<400> 660 

aaatgtctgt ccttttggca ygttgtgaag gagaacacta a 41 

<210> 661 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 661 

attggaggtg acgatatctc ygtgatgctg ggggagaaat c 41 

<210> 662 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 662 

attgctatag aagagagtaa ygtaaagcag aaatagtttt c 41 

<210> 663 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 663 

tttgaaatta gtgtctttaa yagttatctt tttccacaga g 41 
<210> 664 
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<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 664 

aagaattctg tacttccaat ktataatgaa tactttctta g 41 

<210> 665 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 665 

tctgtgtgca tgaacatgca ygcgtgcacg cgcacacaca c 41 

<210> 666 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 666 

tatgtggagc aatttgaaaa wagtatattc taagccatta a 41 

<210> 667 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 667 
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ggatcactgc taaagatccc rgagtcactc catgtcccag t 41 

<210> 668 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 668 

ggagaagggg accgcatgca ragggtggca ggcagggagg g 41 

<210> 669 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 669 

gggtaaaccc attttgaata ytagcattgc caatatcctg t 41 

<210> 670 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<400> 670 

aaagaaaatc atacaactca rcatccagtt ggctttttaa g 41 

<210> 671 
<211> 41 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> modified base 
<222> 21 

<223> n represents a or deletion 
<400> 671 

tcagcttcct cctttgccaa nccaagagat gagctggcct g 41 

<210> 672 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> modified base 
<222> 21 

<223> n represents g or deletion 
<400> 672 

tgacctctcc ctgttagtgt nggggcagct ctttccagtg t 41 

<210> 673 
<211> 41 
<212> DNA 

<213> Homo sapiens 
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<222> 21 

<223> n represents c or deletion 
<400> 673 

gcccttaaag ggaagttcat ncttctctgc cttccaggct c 41 

<210> 674 
<211> 41 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> modified base 
<222> 21 

<223> n represents (cctgy) x 



<400> 674 

tccgcgagga tacagcggcc ncagacaata tgttagccgt g 41 



BB5!l«-580:n»iaXtt^*3S-f (#414821) 0 

S£^l#-^634 : nliaXteX&ZWi-r (#^4^21) 0 

mm^656 : nttaXtt^Sra-T (#3E&B21) e 

BE^I#^-658 : nl±cXt±^*at- (#£1£M21) 0 

BS^!I#-^671 : nl±aXl±X9z*miT (#&&S21) 0 

@E^J#^-672 : ni±gXl±X$:Zm~r (#flE&«21) 0 
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E?0#-^673 : ni±cXl±X3c*^t- (#£fcg21) 0 
E^!l#-^674 : nt±(cctgy) x *^-T (#^£fe«21) o 

[urn 

TaqMan "7 0 n - 7 '*>F"tl8T* * 0 
[0 2] 

TaqMan PCRftO«t^*^t"HI"C**o 
[S3] 

m^fe^ * ft L "7° n - r£ El -C * £ o 
[04] 

[El 5] 

7^-; h yn-r£^l-0-e*£ o 

[0 6] 
[07] 
[0 8] 

7^->3> RJS CiiTl/A'O fftgij <£>$t^ * 7F~? 0 "C & & o 
[0 9] 

ATP!£^# -b y ht^7 r S 'J -B^ 2 (ABCB2) mfST-^fif afi fc SNP<0# 

[010] 

ATP|££- *-b-> Ft7*7 7 5'J-B^>^-4 (ABCB4) itfST- it SNP<7)# 

£fca£^1-0-e&&o 

[011] 

^nv-Ai^vF^^f K n 9 - -tf 1 (EPHX1) jt^^ffi at t SNPCO#£fc 
M£^1~0"C&&o 
[0 12] 
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<7) #£fcg £ ^ 1" El "C & o 
[Ell 4] 

- =r if- > 7 ^ KN-^;V h 9 "7 ^ --tr (NNMT) jf-fci^lf it t SNPO#^E 
[015] 

7x^;vx^y-;V7? >N-^ h 9 y x. y (PNMT) itfci^lfji 

[mi 6] 

^^7 7 fy>x^y-;V7 5 >N-^^ h 9 > * 7 -x. y - -£ (PEMT) jtfS?- 
Ofll ^ t SNPO^jig BIT'* h o 
[IH 1 7] 

Wft>-S-b?>^7x5--lf3 (GSTM3) itfci^lS^ t SNP?)#£fcg 

[mi 8] 

~C<fc -?> o 

[119] 

F7^^V^ S 7— -trl(TGMl) itfe^flSittSNPO^ffie^^-rmt?* 

^ o 

[IU2 0] 

# >v-m^^7^7x7- -tfl (GGT1) m^GOMM t SNPO#£f£g 
[02 1] 

NAD(P)H: >**v K V *T 9 9 --tf 1 (NQ01) fifS^lg^SNPOMEfiS 
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[12 2] 

* J y * * v K 1/ ? 9 9 - -b' ffi |Bj^<7)p53St a*fcfc^3 (PIG3) Ofltafi SNP^ 
[02 3] 

NRH: ^7 >t + y Kl/^^ *--fc?2(NQ02) itfe^OflSjt SNPtf>#3Etfc« * 3* 
1-0T*&& O 
[02 4] 

7Mf7^7x7- -trlAl (SULT1A1/STP1) aUs^OfiliS t SNPO#^jig 

£7Fi-0-e&& o 

[0 2 5] 

7 ;l/ * h 9 > * 7 x 7 - -tr 1A2 (SULT1A2/STP2) jfte^-cofilii <h SNP<7)#£f£fi 
[02 6] 

^Hh7>^7x7- -tf-Rim * > ' * 7 m (SULTX3) iHE^OflHS SNP<7)# 

£{£g£^-r0-c&&o 

[02 7] 

foy;v^ w^®*^* h 7>^7i7- : trl(TPSTl) SfSi^liii tSNPO 
[02 8] 

f - D v )V ? y /ijr ® 7 )V * h 7 > * "7 x 9 - 2 (TPST2) *fST-<7)«it £ SNPO 
#3£{£g£^1-0-C&& o 
[02 9] 

7. ^ * h 7 > * 7 x 7 - -t?lA3 (SULT1A3/STM/HAST) itfc^Oflfcg £ SNPtf>#3E 
[03 0] 

■fc 1/ 7* n v K 7 ;l/ * h 7 > 7 7 x 7 - -if (CST) iHS^Oflfcjjl t SNP<7)#£fi:B 
[03 1] 

7;v* h 7>7 7x7--eiCl(SULTlCl) itfiK^-^fllatfcSNPO^ffcittr^-r 
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[13 2] 
[03 3] 

TOM* ^>^;l'*h7>^7x7-t' (ST1B2) itf5?-<7)«3t £: SNPW^^E 

fig£^f 0-c&& o 

[03 4] 

RMtm* Hf7^7i7-^'2 (CHST2) it^OfllaS t SNPC9# £ 
f;1-0-C&<&o 
[1213 5] 

XHf7>^7x7- 4f2Al (SULT2A1) afST-^lt^ t SNP<7)#£f3:B * ^"T 

0-e&& o 

[0 3 6] 

h 1£2B1(SULT2B1) itfc^raitfcSNP^^EtefiSr^-r 

0- C&& o 

[03 7] 

ikfciYM^ )ls*Y7>X7x.7-*f4 (CHST4) otfcT<7>«^ SNP<£>##{£g £ 
[03 8] 

Ifcfrit®* fl/*h5V^7x5-« (CHST5) itfe^OflliS t SNP<^#^EteB £ 
[03 9] 

HNK-* Hl>7>X7x7-b* (NHK-1ST) it^^filaS t SNP<7)#£fcM £^ 

1- 0-c£>& o 

[0 4 0] 

X^fD7 J y^;V*h7>X7x7-tf (STE) jtf5T-«7)#5t SNPO^^EtfcB 

^^i-0t?ab-S o 
[04 1] 
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[04 2] 

7 A' 3 7* is Kn^--tr2(ADH2) 3tfE?-(7)1tit ^SNP<7)#^ig^^-t"lll 
[04 3] 

Kn^t- 4f3 (ADH3) itfe^-^ISit £ SNPO^fig £ 7^1" El 

[04 4] 

Tfr^-^rt Kn^f---lf6(ADH6) it{S^«ii£SNP<D#£M£^-r0 
[04 5] 

7;vn-^ft Kn^f---tf7(ADH7) ilfS^jiji ^SNP<7)#^{£g£7Fl-0 
[El 4 6] 

MilT^n-^T-'H Fnyt-tf7 7 ^ U -jftfc?-(HEP27)Ofi5£fcSNP<7)#£ 

fig£^-f 0-c&& o 

[04 7] 
[04 8] 

7'J-iV7;V + ;V7^ N-T-t-f-^ h '7>7.7i7--lf(AANAT) mfSi^li 

it t SNPo^fig £ ^-r 0 -e * & o 

[04 9] 

fy^n^-t^ • -tl^tfvi (Saccharomyces cerevi s iae) ON- T -tr -f- ;U h 7 > 
X7i^-^*B|WH£(ARD1) itfe^1titi:SNPO^iiS^^i-0"e*^o 
[0 5 0] 

N-T-fe^-^ h 7>-X7^7--*r(NATl) if{S^1f^SNPc^£{ig£7Fl-0 
[05 1] 
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^ 9 > ^ AA(GZMA) jSfc^Ofilifi t SNP<&#£teB * o 
105 3] 

^7 >-9M" AB(GZMB)a^O»iSl:SNP<0^fi[tt*^1-B|-rab4o 
[EI 5 4] 

-trD/* ^ ^ ^ ^ * ^ * > > W K07- -If (ESD) a^f-Ofllafi SN 
PO#£iig£^-f 0 0 
[0 5 5] 

K v v *7 * t 'J * 7 ^ K-^ I^'J 3 •> ;H 7 >^ 7 x 7 
--fcf(DDOST) itfET-O^^SNPO^^ia^T^-rill-e^^o 
[0 5 6] 

^ ^nv-A^;Hf t> -S- I s 7>X7x7 — tr (MGST1) itfS^lfii t SNP 

cd#4 teg * ^-r HI *e * * o 

[05 7] 
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[02 1] 



NAD(P)H:quinone oxidoreductase 1 (NQOJ) 
° Kb M81596, M816O0, J 05348 



ATG 

4- 



■?— 0-0 — ? 

2 3 



? — Q — ?-c 

4 5 
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p53-induced gene 3 / Quinone oxidoreductase homolog 
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(CCTGY> 16 



AF010309 
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NRH: quinone oxidoreductase 2 (NQ02) 
0Kb AB050248 
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Sulfortransferase \M(SULT1A1/STP1) 

0 Kb U52852 9Kb 

12 3 45 6 7 8910 111213 M1S1Bin£tC202122232t25 

1B 1A 2 34 56 7 8 



U2 5] 



Sulfotransferase \A2(SULT1A2/STP2) 

U33886 



1 2 34 5 6 78 



9 10 11 12 

TGfl 



1314 15 



1B 1A 2 3 4 




5 6 7 8 
tgccaaaccaa > tgccaaccaa 
one base (cfA) deletion 
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Sulfotransferase-related protein 3(SULTX3) 
0 Kb AC083393 

12 3 4 5 67 BO101112131415 « 17 IB 

ATB 



u 



22 2324 2S 28 2728 » 33 



FHH — i — «H 



1 gtgtgggggcagctc > gtgtggggcagctc 
dG on© base deletion polymorphism 



L+W- 



6 7 



2 3 4 j 5 

VNTR 

ttcatccttctctgc > ttcatcttclctgc 

dC one base deletion polymorphism 
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Tyrosylprotein sulfotransferase 1 (TPSTJ) 
0Kb ■ AC026281 



1 23 
ATG | 



567 8 9 



10 1112 
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1314151617 1819 
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3 4 5 
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* 7»31flin21»-M1SI8 17 18 
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Sulfotransferase 1A3 (SULT1A3/STM/ HAST) 

nKb L34160 12Kb 
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Cerebroside Sulfortransferase (CS7) 
0 Kb AC0050G6 
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Thyroid hormone sulfolransferase (STJB2) 
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2 3 
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llpJ 1 


3 4 I 

II 


6.2Kb 


1 





[03 5] 



Sulfortransferase 2A1 (SULT2AJ) 
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0Kb AC040922 


STB 

— i 


h— 


1 2 

-4. 


50Kt> 
3 4 56 

-if 


-D 

1B 


1A 


2 


34 


5 6 



337] 



Carbohydrate sulfotransferase 4 (CHST4) 
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